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BANDS-400   WATTS 


SWAN-lOO  SINC^KK   SIDEBAXD   TUANS- 
CEIVEII      400  watts  P.E.P,  input,  10  through  80 

meters.  Fixed  station,  portable,  or  mobile,  SSB,  AM, 
and  CW. 

$375 


SWAIV-420  FIJL.I.  COVERAGE  FltE- 
aUEIVCY  COXTROI.  UXIT  Highly  stable 
transistorized  VFO  designed  for  fixed  station  opera- 
tion. 20  ranges  200  kc  each.  Illustrated  above  as 
companion  to  SWAN-400. 

$120 


SWAN-40e  MI^'IATl'RIZED  CONTRC 

L'i^lT  Provides  phone  band  coverage.  Design) 
for  mobile  installation.  May  also  be  used  for  ftxi 
station.  Highly  stable  transistorized  VFO  in  a  coi 
pact  package. 

$( 


ACCESSaRIESs 

•  AC  POWER  SUPPLY.  MODEL  117B $  " 


MOBILE  POWER  SUPPLY, 
MODEL  512 


*    *    # 


$1 


•   PLUG-IN  VOX  UNIT,  MODEL  VXl $  ! 

See  your  Swan  Deader  for  comjilete  specifications. 
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ELECTRONICS       CORP 

Oceanslde,  California 
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W2NSD/1 


never  la^f  die 


The  past  few  weeks  have  been  eventful  for 
amateur  radio.  The  Institute  started  mailing  its 
weekly  newsletters  to  every  U.  S.  Senator,  U,  S. 
Representative,  Governor  and  government  of- 
ficial involved  with  radio.  This  has  met  with 
an  enthusiastic  response; 

First  reports  of  the  ARRL  board  of  directors 
meeting  indicate  that  it  went  off  remarkably 
smootlily^  considering  the  serious  problems 
facing  them  from  RM-499,  dropping  member- 
ship^ the  Coca-Cola  scandal,  and  the  disinte- 
gration of  lARU  Region  2*  We'll  all  be  watch- 
ing for  the  minutes  of  the  meeting  in  the  July 
QST.  ,      . 

CQ  devoted  an  editorial  to  me,  for  which 
I  thank  them.  A  couple  letters  from  loAR 
members  cover  this  pretty  well  .  .  ,  see  page 
62. 

The  Dayton  Hamvention  went  off  smoothly 
in  its  new  quarters.  For  the  first  time  since  I 
can  remember  people  weren't  janurLed  Kke 
the  New  York  subways  trying  to  get  from  one 
exhibitor  to  another.  iVe  been  pretty  hard  on 
the  ARRL  HQ  for  RM-499  and  other  things  of 
late  and  I  sort  of  expected  to  be  taken  to  task 
by  fellows  that  hadn't  bothered  to  find  out 
what  was  really  happening.  All  I  got  was  hun- 
dreds and  hundreds  of  compliments  for  having 
the  courage  to  bring  points  of  dispute  out  in 
the  open. 

W3NL  published  a  letter  that  I  had  sent  to 
all  ARRL  directors  well  before  the  board  meet- 
ing. I  hadn't  published  this  myself  for  I  didn*t 
want  to  have  theiri  think  that  I  was  making  a 
grandstand  play.  The  gist  of  the  letter  was  that 
all  of  us  will  be  watching  the  minutes  of  this 
years  meeting  to  see  which  directors  have 
showTi  initiative.  I  explained  tliat  I  intended  to 
use  73  this  Fall  to  bring  more  light  into  the 
election  of  directors  than  they  have  ever  seen 
before*  I  want  to  encourage  intelligent  dedi- 
cated amateurs  to  run  for  director  and  I  am 
vsdUing  to  devote  space  in  73  to  their  qualifica- 
tions and  their  platforms.  I  also  mentioned  that 
I  knew  a  simple  way  for  the  League  to  increase 
its  yearly  income  by  from  $250,000  to  $500,- 


000.  Only  one  director,  Phil  Spencer  W5LDH 
from  the  Delta  Division^  answered  my  letter  at 
all,  Phil  sent  me  a  copy  of  the  results  of  his 
ballot  on  499,  mentioning  that  Huntoon  re- 
fused to  pubHsh  it.  No  one  showed  even  a 
slight  interest  in  upping  the  ARRL  income. 

Point  two  of  The  Amateur's  Code  has  always 
bothered  me  a  bit,  '*The  Amateur  is  Loyal  •  .  . 
He  owes  his  amateur  radio  to  the  American 
Radio  Relay  League,  and  he  offers  it  his  un- 
swerving loyalty.''  Back  in  the  early  days  of 
amateur  radio  there  is  no  question  that  Hiram 
Maxim  did  preserve  ham  radio.  But  during  the 
28  years  that  IVe  been  following  the  hobby  I 
don*t  know  of  any  instance  where  the  ARRL 
saved  ham  radio.  Wliat  has  the  present  genera- 
tion of  HQ  men  done  to  earn  our  unswerving 
loyalty? 

Back  in  1958  there  was  growing  conceiTi 
over  the  1959  Geneva  Conference  and  ARRL^s 
lack  of  any  program  to  counter  the  almost 
universal  demand  for  a  reduction  in  the  ama- 
teur bands.  When  I  talked  with  the  heads  and 
important  officials  of  dubs  in  Europe  I  found 
them  extremely  critical  of  ARRL  leadership. 
In  1959  I  attended  the  Geneva  Conference  as 
a  delegate  and  watched  the  miracle  which 
saved  our  skins:  tlie  USSR  and  its  satellites  sup- 
ported the  U,  S-  proposal  to  put  off  frequency 
allocation  changes  until  the  next  conference. 

On  my  visit  to  Europe  last  October  I  did  not 
find  any  increase  in  confidence  in  ARRL*  The 
problem  seems  mostly  to  be  a  lack  of  any  pro- 
gram. First  reports  of  the  lARU  Region  2  meet^ 
ing  in  Mexico  City  in  April  tell  us  tliat  the 
delegates  from  South  and  Central  American 
radio  clubs  Hstened  to  Hoover  and  Huntoon 
try  to  explain  the  ARRL/IARU  "program*' 
and  ended  up  so  furious  tliat  tliey  refused  to 
join  the  lARU  Region  2  and  set  up  their  own 
separate  organization,  complete  with  officers 
(Antonio  Pita,  president)  the  Interamerican 
Amateur  radio  Union.  They  did  permit  the 
ARRL  to  join  as  long  as  they  picked  up 
90%  of  the  bill  ($4500  wortli  of  crow  eating) 
for  the  meeting.  Tempers  flared  and  I  under- 
stand that  Hunty  had  to  be  shut  up  by  the 
Panamanian  delegate  and  was  told  that  if  he 
had  anything  else  to  say,  to  say  it  thi'ough  his 
delegate,  Mr.  Dermison,  (If  I  have  any  dis- 
tortion of  the  actual  facts  I  am  most  anxious 
to    get  connections.) 

73  is  still  unacceptable  as  an  exhibitor  at  the 
Convention,  Several  manufacturers  have  writ- 
ten to  say  that  they  are  going  to  pass  it  up  as 
a  result.  I  understand  that  the  ARRL  Directors 
were  told  that  Harry  Dannals  W2TUK  will  be 
he  ojffieial  whipping  boy  for  this  one.   Good 
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9  mc  center  frequency 

Bandpass  6  db  3  kc  (approximate) 

ACF-2  Two-crystal  filter  circuit 
using  low  impedance  link  input 
and  2K  resistive  output  load. 
Unwanted  sideband  rejection 
greater  than   30   db.  $9.95 

ACF-4  Four-crystal  filter  cir- 
cuit using  nominal  600  ohm 
input  and  output.  Unwanted 
sideband  rejection  greater  than 
40  db.  $18.95 


ACF-G     Six-crystal    filter   circuit    using    nominal    600 

ohm  input  and  output.  Unwanted  sideband  rejection 

greater  than  55  db.  $27.95 

MATCHING    OSCILLATOR    CRYSTALS    for    the    ACF 

filter  series.  Recommended  for  use  in  OS-4  oscillator, 
CY-6-9LO     $4-40 
CY-6-9Hf     $4,40 

0S^4     Crystal  Oscillator     $6,95 

SE-6F     Mounting  Case 

Special   AOC   case   for   mounting   filter   plates* 

$5.50 

*  Add-On-Circuit 


■•;  ^'^■■-■^«^^*^,w*^J«^^WK-x■;*^*'■■^.«««ow^«^•^'J^.■.'■v~^".■^■m.■.v<.  a-.' 


Jnternational  Crystal  Mfg,  Co.,  Inc, 

18  North  Lee,  Oklahoma  City,  Oklahoma 

Please  rush  1964  catalog. 
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the  LEADER  in 

CRANK-UP 

TOWER 
DESIGN 


The  full-strength  Hercules  66-3  has 
diagonal  bracing— a  unique  feature 
in  ail  E-Z  Way  Towers.  It's  designed 
to  support  a  large  20  m  or  40  m  beam; 
4  eL  Du-band;  or  6  el  Triband  Wind 
area  22  feet  at  66  feet  in  60  MPH 
winds. 

The  3  sections  of  the  Hercules  tele- 
scope from  a  minimum  height  of  30 
feet  to  a  maximum  62  feet. 
A  worm  gear  winch  tilts  the  tower 
over  for  easy  access  to  your  beam. 


MODEL  TORBZ  66-3 


Model 
TORBZ  66-3 
TORBZ  66-3 

TORBZ  66-3 
TORBZ  75-3 
TORBZ  75-3 
TORBZ  88-3 


WIND  LOAD  CHART 

Ant.        Fulf    Height  Hajf   Height  Mm, 
Wind  Area    Hgt.     MPH     Hgi     MPH     Hgt. 


22.2 
13.2 

17.0 

lao 

12 


66 
66 
66 
75 
75 
88 


60 
75 

90 
60 
75 
60 


50 
50 
55 
55 
65 


86 

90 
100 

86 
100 

8G 


32 
32 

32 

33 

33 

38 


Height 

MPH 

125 

140 

ISO 
125 
140 
140 


NEW  E-Z  WAY  HERCULES 
DELIVERS  THE  ULTIMATE  IN  TOWER  POWER 


HERCULES 
TORBZ  66-3 
TORBZ  75-3 
TORBZ  aS'3 


Painted 

955.00 

1,055,00 

1,187.50 

100'    115'    Heights  avaifabfe 


Galvanized 
1.095.00 
1,240.00 
1,393.50 


MOTOR  WINCH 

The  E«Z  Way  Motor  Winch  raises 
and  lowers  towers  to  any  height  with- 
out guys.  When  towers  are  motorized 
a  larger  beam  can  be  used  because 
the  tower  is  normally  lowered  to 
safer  elevations.  Standard  features: 
Combination  worm  gear  drive;  totally 
enclosed  motor  and  sear  box;  remote 
control  switch;  spiral  grooved  winch 
drum*  positive  crank  down  and  limit- 
er  switches*  Assembled  complete 
with  hardware  and  instruct ions^  just 
$389.50  for  TORBZ  66-3;  $399.50 
Ifor  TORBZ  75^3  and  $495.00  for 
TORBZ  88-3. 


E-Z  WAY 

TOWERS,  INC. 


5901    E  BROADWAY 
TAMPA,  FLORIDA 


choice.  Should  he  decide  to  mn  for  Hudson 
Division  Diiector  this  fall  we'll  bring  you  a 
fascinating  resume  of  this  guy* 

Amateurs  visiting  the  Fair  wiH  w^ant  to  see 
the  ARRL  Sponsored  station  K2US  in  the 
Coca-Cola  pavilion.  It  is  difficult  to  find  with- 
out exact  instructions  for  it  is  well  out  of  the 
path  of  the  normal  Fair  goer.  When  you  enter 
the  Coca-Cola  paviHon  do  not  follow  the  main 
stream  of  the  crowd  off  to  the  left,  instead  look 
for  a  staii-way  over  on  your  right.  Go  up  two 
and  a  half  flights  and  then  you'll  see  a  small 
room  with  a  place  for  a  few  people  to  peer 
through  the  glass.  Only  official  HARC  ops  can 
operate  tlie  station,  despite  the  ad  in  QST  that 
all  you  have  to  do  is  show  your  ham  license  and 
you  can  operate.  It  is  hai'd  to  believe  the  re- 
ports that  tlie  $75,000  a  year  man  for  Coca- 
Cola  who  made  the  deal  with  Hunty  was 
forced  to  resign  as  a  result,  I  don  t  know  why 
Hmity  decided  that  only  HaUicrafters  equip- 
ment could  be  used  at  K2US  and  I  don*t  be- 
lieve any  of  the  explanations  I Ve  heard  so  far. 
It  is  a  shame  that  HaUicrafters  had  to  get  stuck 
in  the  middle  of  this. 

Enough  people  got  upset  over  this  whole 
matter  so  that  the  Pan  American  Radio  Club 
in  New  York  got  permission  to  set  up  a  ham 
station  right  on  the  ground  floor  of  the  Vene- 
zuelan Pavilion.  This  station,  set  up  with 
equipment  by  National,  Galaxy ,  Hammarlund, 
Waters,  etc.,  will  be  on  view  to  the  millions  af 
Fair  goers  and  should  accomplish  the  purpose 
of  the  ill-fated  ARRL  exhibit.  The  call  of  this 
station  is  WA2USA,  All  of  us  should  be 
thankful  for  the  interest  and  industry  of  this 
club  wliich  has  resulted  in  ham  radio  really 
being  seen  at  the  WorkFs  Fair. 

I  notice  that  attention  is  being  called  to  calls 
other  than  W2NSD  that  I  have.  The  big  sta- 
tion on  73  Mountain  is  licensed  as  W2NSD/L 
The  station  at  om-  HQ  building  is  KIFYP.  I 
also  have  a  CB  call  of  2W35I9  wliich  was 
used  last  year  in  the  hunt  for  a  lost  boy  on  73 
Mountain  using  two  Johnson  Messengers,  I 
also  have  N0AOE  in  Navy  MxARS  and  used 
to  have  AF2NSD,  XE0NSD,  W4NSD„ 
FL8NSD,  KC4AF,  F08AS  and  others. 

Speaking  of  the  Mountain,  we  got  back  up 
there  the  other  day  for  the  first  time  since  the 
snow  melted  and  found  that  everything  was 
in  good  shape.  All  of  the  towers  and  beams 
were  still  up  in  place.  With  the  great  emphasis 
that  we  are  putting  on  the  Institute  I  didn't 
see  how  we  would  be  able  to  get  the  shack  set 
up  in  time  for  the  June  QST  contest.  The  288 

element  two  meter  beam  stiU  has  to  have  feed- 

(Turn  to  page  75) 
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for  the  BEST 

in  HF  and  VHF 


NEW  HQ-170A-VHF 


HAMMARLUND'S 

the  only*  receiver  capturing  all  popular  Ham  Bands. 

The  exciting  HQ-170A-VHF  is  the  first  and  only  Ham  Band  receiver  that  gives  you  everything  you  want.  Sepa- 
rate NuVistor  front  ends  [O-SnV  for  10  db  S/N)  for  tioth  6  and  2  meters  completely  eliminates  the  need  for 
add-on  converters  or  jury-rigged  adaptations.  Built-in  6  and  2  meter  operation  employs  matched  circuitry 
for  outstanding  performance. 

Here  is  an  SSB  receiver  that  combines  basic  operating  excellence  with  all  of  the  extra  features  you 
want  to  make  it  a  versatile,  "fun-to-work-with"'  unit.  Full  coverage  from  2  to  160  meters,  excellent  electri- 
cal and  mechanical  stability,  expanded  vernier  tuning  and  a  host  of  truly  incomparable  HQ-170A  features 
makes  this  receiver  the  new  First  Choice  for  the  amateur  fraternity. 

The  HQ'170A-VHF  is  the  most  versatile,  and  most 
complete  amateur  band  receiver  now  available  on 
the  market- one  neat  package  contains  all  the 
flexibility  you  need -superlative  AM,  CW  and  SSB 
reception  on  Ail  popular  amateur  bands. 

Coming  soon— Matching  transmit  accessories 
for  tiie  Fabulous  KX-SO. 

*Except  for  the  Hammarlund  HQ-llOA-VHF 


HRmmRRLUND 
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MANUFACTURING  COMPANY 

A  GIANNINI  SCIENTIFIC  COMPANY 

53  West    23rd   Street,  New  York  10,  New  York 


rm  intererested.  Please  send  HQ  170A  VHF  info  to: 


Name. 


Address. 
City — 


Zone- 


State. 


JUNE  1964 


6  Meter  AM  and  SSB 

Transmitter 


T-51A/ARQ-8 


Leroy    May   W5AJG 
9428    Hobort   Sv. 
Dallas    18,   Texas 

PhotQ  credit  r  Jim  Dungan,  DM  as 


The  T-51A/ARQ-8  transmitter  was  one  of  a 
series  of  Radai'  Jamming  units  used  in  WWII, 
Exact  operating  details  of  this  transmitter  are 
not  known  to  the  writer  but  apparently  con- 
sisted of  a  variable  self-excited  oscillator  tube 
(6V6),  driving  on  832 A  mixer  stage  and  this 
in  turn  driving  the  final  832 A,  or  in  some 
cases,  an  S29B.  A  noise  source  was  injected 
iiito  the  832 A  mixer  stage  via  its  grid  circuit 
and  mixed  with  the  excitation  from  the  6V6 
oscillator  tube. 

The  frequency  range  was  from  approximately 
30  mc  to  100  mc,  and  made  use  of  roller  coil 
inductors  (roUo  coils),  rather  than  the  con- 
ventional LC  circuits.  This  enabled  the  unit  to 
cover  this  wide  range  of  tuning.  Some  of  the 
equipment  came  equipped  with  an  832 A  in 
the  final  stage  and  some  units  contained  an 
829B  tube. 


-J  HI 


BttEl  I'll 

fVptS    PAJAt      ie-IH  P« 


riL.iii[«r 


Original   schematic 


Upon  inspection,  it  was  felt  this  transmitter 

could  be  modified  into  a  decent  50  mc  unit 
without  too  many  changes.  This  was  done 
some  four  years  ago  and  has  since  rendered 
excellent  service.  Actually^  the  unit  is  easily 
converted  into  an  SSB  exciter  as  well,  and 
this  was  done  at  the  same  time  with  a  second 
identical  unit.  The  SSB  version  will  be  de- 
scribed later. 

As  an  AM  transmitter  and /or  exciter,  this 
modified  unit  can  use  either  an  832 A  in  the 
final  with  an  output  of  about  20  watts,  or  an 
829B,  with  up  to  about  60  to  63  watts  out- 
put This  represents  100  watts  or  so  input 
power,  in  the  latter  case.  This  is  the  condition 
which  we  will   describe. 

The  original  circuit  was  wdre  traced  and  is 
drawn  out  in  Fig,  T  The  modified  50  mc  AM 
transmitter  is  shown  in  Fig.  2.  On  the  modified 
schematic,  the  original  components  are  left 
unmarked,  while  the  added  or  changed  parts 
are  so  indicated  with  tlieir  values.  This  modi- 
fied unit  may  be  modulated,  and  if  so,  a 
modulator  of  about  50  watts  or  so  wiU  be 
required.  The  829 B  operates  as  a  Class  *'C*' 
amplifier,  A  jack  is  provided  for  CW  opera- 
tion—and under  such  operation,  the  input  can 
be  jacked  up  a  bit  higher  still,  without  damage 
to  the  829B,  Should  the  transmitter  be  used  as 
an  exciter  to  drive  something  more  powerful, 
the  T-51A/ARQ-8  plate  voltage  may  be  re- 
duced until  the  minimum  desired  power  out- 
put is  reached  to  properly  drive  the  high 
powered  final. 

Modifications 
The  photograph  will  show  that  the  T-51A/ 
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ARQ-8  has  been  mounted  on  a  standard  7 
inch  rack  panel  by  providing  a  square  cut-out 
on  the  left  and  then  fitting  in  the  panel  of  the 
unit.  It  will  be  necessary  to  provade  some  ad- 
ditional enclosure  shielding,  since  the  original 
unit  contains  nothing  in  this  line— having  fitted 
into  another  type  of  case  configuration.  The 
rear  photograph  shows  the  works,  less  the 
aluminum  back  cover  plate,  but  the  shield- 
ing requirements  may  be  gleaned  nev^ertheless. 

The  first  step  in  the  modification  process  will 
be  to  scuttle  the  self-excited  6V6  oscillator 
tube  and  insert  in  its  place,  a  crystal-controlled 
osciUator-doubler  using  a  type  6AG7  tube  in  a 
familiar  grid-x:)late  arrangement-  The  crystal 
used  is  the  common  8+  mc  variety,  and  the 
6AG7  plate  coil  is  resonated  to  the  second 
harmonic  of  the  crystal^  or  16+  mc.  From  this 
point,  the  excitation  at  16  +  mc  is  fed  into 
the  rearranged  832A  tube  which  formerly 
was  a  mixer,  but  now  will  function  as  a  push- 
pull  tripler  to  50  mc.  This  tube  w^ill  in  turn 
drive  the  final  829B  stage  as  the  straight 
through  Class  **C"  amplifier. 

The  832A  tripler  tube  is  lightly  loaded  and 
easily  provides  the  necessary  excitation  to  the 
829B  stage.  In  the  grid  circuit  of  the  tripler 
the  original  grid  coil  is  changed  out  to  an- 
other type  and  the  link  from  the  6AG7  is  fed 
into  the  middle  of  this  new  coiL  The  832 A 
tripler  plate  circuit  will  use  the  original 
rollo  coiL  About  230  volts  dc  is  ample  for  this 


stage  plate  supply. 

The  829B  final  stage  comes  in  for  a  bit  more 
of  a  change,  especially  in  the  plate  circuitry. 
The  grid  circuit  of  this  stage  will  again  use 
the  original  rollo  coil  for  its  tuning  but  the 
plate  circuit  makes  use  of  a  new  LC  combina- 
tion. The  reason  is  this:  when  the  input  power 
to  the  final  829B  is  stepped  up  to  around  100 
watts  or  so  and  the  output  runs  in  the  vicinity 
of  65  watts,  the  original  rollo  coil  in  the  plate 
circuit  exhibits  a  bit  too  much  heating  and  the 
rather  small  sliding  contacts  used  in  contact- 
ing the  individual  turns  of  the  coil  may  start 
arcing  when  the  unit  is  tuned  under  power. 
This  condition  cuts  down  on  the  efficiency  of 
the  final  stage  and  prolonged  transmission 
causes  excessive  heating.  It  was  felt  best  to 
provide  for  something  a  bit  more  husky.  This 
took  the  form  of  a  dual -section,  double-spaced 
variable  capacitor  and  a  new  tank  coil  made 
of  No.  12  enamelled  wire,  \^ith  a  new  t^^o  turn 
output  link.  If  an  832 A  is  substituted  in  the 
finals  or  if  the  829B  tube  is  throttled  down  in 
power  input,  this  change  in  the  final  tank 
coil  will  not  be  necessary*  No  decrease  in 
efficiency  was  noted  when  the  power  output 
was  in  the  order  of  20  watts  or  so,  nor  was 
heating  any  problem,  so  the  removal  of  the 
original  rollo  coil  will  depend  on  just  how  far 
the  user  wishes  to  push   the  final  stage. 

Referring  to  the  modified  schematic,  the 
only  other  additions  of  any  import  would  be 
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Rear  view  of  T-51/ARQ-8  unit. 
829B  final  on  left  of  partition.  832A  tripler 
and  6AG7  osc-doubler  on  right. 
New   829B  tank  coil  and  capacitor  can  be 
seen,    with    output    link   tied    into   the   coax 
output  receptacle. 

On  the  right  the  6AG7  xtal  oscillator  and 
doubler  tube  replaces  the  original  6V6  self 
excited  oscillator.  The  xta]  trimming  con- 
denser is  nnounted  on  the  panel.  This  allows 
exact  freq,  operation  on  nets,  etc.  (MARS). 
A  box  is  formed  of  aluminum  for  shielding. 
The  back  and  top  plates  are  removed  for 
the  photo.  Power  if  fed  \n  on  the  4  prong 
receptacle. 

Note:  Since  photo  was  taken,  the  above  4 
prong  receptacle  has  been  replaced 
with  a  5  prong  MALE  receptacle  for 
safety   purposes. 

the  filtering  of  the  power  leads.  This  is,  of 
course,  to  obviate  the  TVI  problem.  This  work 
may  or  may  not  be  necessary,  according  to 
location  and  suspectibility  to  such  trouble.  No 
particular  problem  was  encountered  in  this 
aiea  after  the  shielding  was  incorporated.  The 
filters  in  each  power  lead  were  inserted  on  the 
rear  of  an  ordinary  4  prong  receptacle  cairy- 
ing  the  voltages. 

Operation 

All  coils  are  grid-dipped  to  their  proper 
frequencies— the  6AG7  crystal  stage  output 
coil  resonated  at  16+  mc  alqng  with  the  new 
grid  coil  of  the  832 A.  The  original  rollo-eoils 
in  the  plate  of  the  832A  and  the  grid  of  tlie 
82 9B  may  be  approximately  set  with  the  front 
dials  to  50  mc  and  then  grid-dipped  to  exact 
operating  frequency.  The  newly  added  LC 
circuit  in  the  plate  of  the  829B  wiU  also  have 
to  be  checked  and  adjusted  to  50  mc. 

After  this  has  been  done,  power  may  be 
applied  and  if  no  wiring  errors  have  been 
made,  all  should  operate  as  planned.  Some  sort 
of  dummy  load  or  wattmeter  should  load  the 
829B  stage,  before  full  power  is  revived  up. 
The  tripler  cathode  current  will  measure 
about    20    to    25    ma,    while    the    final    829B 


cathode  current  (measured  in  key  jack)  may 
be  run  up  to  240  or  250  ma  or  so  with  about 
500  volts  on  the  plate.  This  value  will  in- 
clude 30  or  35  mills  df  screen  current.  Grid 
current  to  Uie  final  should  measure  10  to  12 
ma. 

The  low  voltage  tap  of  250  volts  dc  should 
be  capable  of  aroimd  50  ma  and  may  be  a 
separate  supply  or  any  other  way  of  providing 
such  capability.  Keying  may  also  be  accom- 
plished by  inserting  a  key  in  the  ''Tripler 
Gatliode  Current"  jack  if  cut-off  bias  is 
furnished  for  the  829B  final  tube.  This  would 
be  in  the  order  of  some  50  volts  or  so* 

Should  the  unit  be  used  as  a  complete  AM 
Phone  transmitter,  the  modulation  transformer 
secondary  should  be  inserted  between  texini- 
nal  13  and  the  power  supply.  Here  at  W5AJG 
this  unit  is  used  to  drive  a  push-puU  4X250B 
final  amphfier  to  600  watts  input  when  high- 
level,  Class  "G"  AM  operation  is  desired.  The 
rf  drive  requirement  in  tliis  instance  is  only 
approximately  10  watts  or  less  so  the  T-51AA 
ARQ-8  just  loafs  along.  The  actual  plate  volt- 
age on  the  final  is  reduced  ot  250v  and  plate 
current  runs  about  90  ma  for  our  particular 
requirements  as  an  exciter. 

When  it  is  desired  to  use  the  4X250B  final 
as  a  KW  PEP  hnear  in  SSB  service,  the  second 
T-51A/ARQ'8  unit  modified  as  an  SSB  exciter- 
driver  is  switched  into  service  in  place  of  the 
above  described  AM  unit 


Front  panel  view  of  the  T-5iA/ARQ  modi- 
fied unit, 

A    square    rectangular   cut-out    in    the    rack 
panel  is  made  to  fit  the  unit  into* 
The  white   knob   is  the  control   for  the   new 
829B    LC   tank   circuit.   A   tripler   MA    jack 
is  added  in  the  place  formerly  occupied  by 
a  meter  switch,  which  is  no  longer  used. 
The  key  jock  is  added  in  the  place  formerly 
occupied  by  the  coox  output  RF   receptacle. 
The  new  location  of  the  RF  output  receptacle 
is  just  above  the  white  knob. 
The  AM-SSB  switch  switches  power  from  this 
unit  to  another   identical   unit,   modified  for 
SSB  service. 

The  crystal  sockets  are  installed  on  the  rack 
pane!  for  convenience.  There  is  one  on  the 
inside  of  the  unit  but  it  is  inconvenient  to 
change  crystals.  Two  different  xtal  sockets 
are  wired  in  parallel  so  as  to  accommodate 
surplus  type  as  well  as  FT243  type  crystals. 
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BRAND  l\IE\A/ 

DRAKE  MODEL 


CEIVER 


Model  MS-4 
Matching  Speaker 


s^gss 


Model  R-4 


^S-ygss 


AMATEUR  NET 


FEATURES 

•  Linear  permeability  tuned  VFO  with  1  KG  dial  divisions* 

•  Covers  ham  bands  80,  40,  20,  15  meters  completely  and  28.5 
to  29.0  Mc  of  10  meters  with  crystals  furnished. 

•  Also  covers  160  meters.  Mars,  Citizens  Band,  WWV,  Marine, 
and  short  wave  broadcasts.  (With  accessory  crystals.) 

•  Or  wiff  gfve  5  Mc  of  continuous  coverage  (with  accessory 
crystals)  for  use  wittr  VHF  converters, 

•  Or  tunes  any  ten  500  KC  ranges  between  1,5  Mc  and  30  Mc 

with  accessory  crystals;  5.0  to  6.0  Mc  not  recommended). 

•  Four  bandwidths  of  selectivity  (equivalent  to  4  filters)  are 
furnished:  0.4  KC,  1,2  KC,  2.4  KC  and  4.8  KC, 

•  Passband  tuning 

•  Noise  blanker  that  works  on  CW,  SSB,  and  AM;  Notch  filter; 
and  100  KC  crystal  calibrator  are  built  in. 

•  Crystal  lattice  filter  Ist  IF 

•  Premixed  injection  — Crystal  oscillator  and  low  frequency  VFO 
outputs  premixed- 

•  AVC  with  fast  attack  and  slow  release  for  SSB  or  fast  release 
for  high  speed  break- in  CW.  Also  AVC  may  be  switched  off, 

•  Receives  SSB,  AM^  CW,  and  RTTY  with  full  RF  gain,  complete 
AVC  action  and  accurate  S-meter  indication. 

•  Product  detector  for  SSB/CW— diode  detector  for  AM. 

•  Excellent  overload  and  cross  modulation  characteristics;  in- 
sensitive to  operation  oJ  nearby  transmitters, 

•  Compact  size;  rugged  construction. 

•  Transceive  capability;  May  be  used  to  transceive  with  the  T-4 
''Reciter''  or  T-4X  Transmitter. 

•  13  tubes  and  7  diodes. 


VH 


rr4tuiT™m 


V* 


mice 
«4l 


nLTU 


^e^m 


COIL 


IMMM 


BLOCK 


See  your  distributor  or  write  for  free  brochure, 

R.  L.  DRAKE  COMPANY 

MIAMISBURG,   OHIO 


SPECIFICATIONS— Model  R4 


FREaUEMCY  COVERAGE:  3.5-4.0  Mc,  7.0-7.5  Mc, 
14.0-14.5,  2L0-21.5,  and  2B. 5-29.0  Mc  with 
crystals  supplied.  Ten  accessory  crystal  sockets 
are  provided  for  coverage  of  any  10  additional 
500  KC  ranges  bet\^een  L5  and  30  Mc  with  the 
exception  of  5.0-6.0  Mc. 

SELECTIVITY:    Drake   tunable    passband   filter 

provides: 

.4  KC  at  6  DB  down  and  2.6  KC  at  60  DB  down 
1.2  KC  at  6  DB  down  and  4.8  KC  at  60  DB  down 
2.4  KC  at  6  DB  down  and  8.2  KC  at  60  DB  down 
4.8  KC  at  6  DB  down  and  25  KC  at  60  DB  down 

Sefectivjty  switching  is   independent  of  detector 

and  AVC  switching, 

l,F.  FREQUENCIES;  First  I. F. ^5645  KC  crystal 
lattice  filter;  second  LF.-50  KC  tunable  L/C  filter. 

STABILITY:  less  than  100  cycles  after  warni  up. 
Less  than  100  cycles  for  10%  line  voltage  change. 

SENSITIVITY:  Less  than  Vi  uv  for  10  DB  signal 
plus  noise  to  noise  on  all  amateur  bands. 

MOOES  OF  OPERATION:  SSB,  CW,  AM,  RTTV. 

DIAL  CALIBRATION:  Main  dial  calibrated  0  to  500 
KC  and  500  to  1000  KC  in  5  KC  divisions.  Vernier 
dial  calibrated  0  to  25  KC  in  1  KC  divisions. 

CALIBRATION  ACCURACYj  Better  than  1  KC  when 
calibrated  at  nearest  100  KC  point. 

AVC:  Amplified  delayed  AVC  having  slow  (.75  sea) 
or  fast  (.025  sec.)  discharge;  less  than  100  micro- 
second charge.  AVC  can  also  be  switched  off.  3  DB 
change  in  AF  output  with  60  DB  change  in  RF 
input 


AUDIO   OUTPUT:    1.4  watts 
AVC  threshold. 


max.  and  .5  watts  at 


AUDIO  OUTPUT  IMPEDANCE:  4  Ohms  and  hi  im- 
pedance for  anti-vox, 

ANTENNA  INPUT;  Nominal  52  Ohihs. 

SPURIOUS  RESPONSES;  Image  rejection  more  than 
60  DB.  I.F.  rejection  more  than  60  DB  on  ham 
ranges.  Internal  spurious  responses  in  ham  ranges 
less  than  the  equivalent  1  uv  signal  on  the  antenna, 

FRONT  PANEL  CONTROLS:  Main  tuning,  AF  gain, 
RF  gain,  AM-SSB/CW  with  slow  AVC,  fast  AVC,  or 
AVC  off,  function  switch,  band  switch,  xtal  switchi 
passband  tuning  and  selectivity,  preselector,  notch, 
and  headphone  jack, 

REAR  CHASSIS  JACKS  AND  CONTROLS:  S^meter 
zero,  notch  adjust,  antenna  jack,  speaker  jack, 
mute  jack,  anti-vox  jack,  accessory  power  socket, 
and  fuse  post. 

POWER  CONSUMPTION:  50  watts,  120/240  VAC, 
50/60  cycles, 

DIMENSIONS:  SV2''  high,  10%''  Wide,  cabinet 
depth  115^'^  overall  length  12V4'%  weight  16  fbs. 

AVAILABLE  ACCESSORY:  Model  MS-4  matching 
speaker  cabinet  with  high  efficiency  5x7  speaker. 
Cabinet  also  houses  the  power  supply  for  the  T-4 
or  T-4X  matching  transmitters. 


JUNE  1964 


SSB  Conversion:  Another  identical  T-51A/- 
ARQ-8  unit  was  converted  into  a  50  mc  SSB 
exciter  or  tiansmitter.  Using  the  same  techni- 
que of  changing  final  amphfier  tube  types, 
the  PEP  SSB  input  can  be  anything  from 
about  35  watts  to  150  watts*  Should  the  unit 
be  used  as  a  driver  for  a  higher  powered  ABl 
amplifier,  the  output  can  be  lowered  by  using 
the  smaller  final  tube,  while  the  larger  tube 
may  be  used  should  the  T-51A  be  utilized  as  a 
complete  transmitter. 

Modifications 

Since  the  requirements  at  this  station 
dictated  the  modified  unit  be  used  for  exiciter 
service  to  drive  a  4X250B  push-puU  finals  run- 
ning the  maximum  power,  ttie  diive  require- 
ments were  very  modest  and  the  lighter  832A 
tube  was  used  in  the  final  stage,  instead  of  the 
heavier  829 B  tube*  However,  both  conditions 
will  be  described  and  typical  characteristics 
will  be  listed. 

Referring  tp  tlie  two  photos  and  the  unmodi- 
fied schematic  as  well  as  the  modified  schema- 
tic (Fig.  3),  it  can  be  seen  that  this  conver- 
sion, like  the  previous  one,  mounts  the  unit 
on  a  standard  7  inch  rack  panel,  in  precisely 
the  same  way  as  before.  Also  followed ^  is  the 
identical  arrangement  of  enclosure  shielding 
on  the  rear  of  the  panel.  The  rear  view  illustra- 
tion shows  this  once  again,  with  the  top  and 
back  aluminum  shields  having  been  removed. 


Front  panel  view  of  modiffed  T-51A/ARQ-8 
unit.  Unit  is  mounted  on  a  standard  7  inch 
relay  rack  panel.  Original  oscillator  tuning 
capacitor  dial  has  been  removed.  21  mc 
SSB  input  energy  goes  into  the  coax  recep- 
tacle so  marked. 

The  phone  jack  is  for  the  plugging  In  of  a 
mi  1 1 -meter  to  measure  cathode  current  of 
the  mixer  and  finoL 

The  first  step  in  this  SSB  conversion  will  be 
to  replace  the  original  6V6  self -excited  oscil- 
lator tube  and  substitute  a  crystal  controlled 
oscillator-buffer  stage  using  a  type  6U8  tube. 
Before  we  do  tliis  however,  a  word  about  the 
proper  injection  frequency  and  the  appropriate 
crystal  frequency  necessary. 

All  VHF  SSB  work  at  this  station  is  done 
with  a  basic  Central  Electronics  20 A  unit  and 
at  an  output  frequency  of  21  mc.  Therefore, 
the  wanted  crystal  injection  frequency  will  be 
around  29  mc.  Since  the  50-54  mc  band  will 
take  in  4  mc  and  since  vfo  used  with  the  20A 
does  not  cover  but  500  kc^  it  will  be  necessary 
to  have  more  than  one  crystal  to  use  with  the 
T-51A  unit  if  the  full  4  mc  range  must  be 
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covered.  This  is  a  common  occuience  tliese 
days,  even  with  expensive  manufactured 
equipment.  One  will  just  have  to  choose  the 
portion  of  these  wide  bands  that  most  appeal 
to  his  needs  and  furnish  crystals  to  cover  these 
segments.  Since  most  side*banders  on  50  mc 
still  seem  to  favor  low  end  operation,  it  wiU 
probably  be  the  most  desirable  to  cover  the 
fiist  500  kc  of  the  6  meter  band,  at  least  for 
a  start. 

This  being  the  case  tlieri,  a  crystal  of  29  mc 
for  the  injection  string  will  be  used-  This  added 
to  tlie  21  mc  SSB  from  the  20 A  will  mix  in  the 
first  832A  mixer  tube  to  produce  the  desired 
50  mc  output.  The  final  829B  (or  832A)  will 
then  serv  e  as  the  class  ABl  linear  output  stage. 

Other  frequencies  than  21  mc  for  the  SSB 
energy  may  be  used,  of  coin  se.  14  mc  is  wide- 
ly employed  for  this  same  purpose  from  the 
SSB  generator  and  should  this  frequency  be 
desirexlj  it  will  merely  be  necessar)'  to  change 
the  crystal  string  to  36  mc,  instead  of  the  29 
mc  as  shown.  Tliis  merely  involves  three  coil 
forms  and  is  of  small  significance. 

Back  to  the  6US  oscillator-buffer.  For  good 
stability,  the  oscillator  plate  voltage  supply  is 
regulated  at  108  volts.  This  low  voltage  is  en- 
tirely adequate  as  the  pentode  section  of  the 
6U8  will  furnish  sufiicient  drive  for  the  832A 


Rear   view    panel    photo   of   the   T-51/ARQ 
modified  unit. 

Final  shows  832A  tube  in  ploce,  but  829 B 
tube  may  be  inserted  for  additional  power 
output.  New  6U8  xtaUoscillator^  buffer  tube 
at  right.  29  mc  xtol  also  seen.  0B2  regula- 
tor tubes  in  series^  regulate  the  final  screen 
voltage.  Capacitor  with  slotted  shaft  is  not 
used  and  has  no  function. 
Power  input  is  4  prong  socket  at  (eft.  Since 
photo  was  taken,  this  femole  socket  has  been 
changed  to  a  male  type  for  safety  reasons. 
The  nOV  (Pin  1)  on  this  socket  is  fed 
from  a  small  6,3v  to  1  1 5v  transformer 
reversed.  This  transformer  is  located  at  an- 
other point  than  the  unit  itsetf,  and  is  not 
visible  in  this  photo, 
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Introducing  the  TR-44,  a  high- 
performance  rotor  system  for 
the  Amateur  on  a  budget  who's 
ready  to  upgrade  his  antenna 
installation. 

The  TR-44  approaches  the  accuracy  and 
ruggedness  of  the  famous  Cornell-Dubilier 
HAM-M  but  is  designed  specifically 
for  intermediate  loads. 

Check  those  features: 

Control  box  contains  the  HAM*M  meter, 

Dimensionaliy  identical  to  TV  rotor  types 
AR-22,  TR-2  and  TR-4-  The  TR-44 
even  fits  the  same  bolt  holes! 

End  of  rotation  electrical  motor  cut-off • 

No  mechanical  clanking,  no  electrical 
pulse  noise. 

Increased  rotational  torque.., up  to 
twice  as  much  as  TV  rotors! 

48- ball  bearing  movement. 

New  idiot -proof  brake  system. 

If  you  are  now  getting  marginal  results 
using  a  TV  rotor,  the  TR-44  is  for  you! 
It  will  give  you  the  increased  torque, 
braking  and  accuracy  that  are  needed 
for  large  VHF  arrays  and  small  HF 
combination  antennas.  For  technical 
information,  contact  Bill  Ashby  K2TKN 
or  your  local  CDE  Distributor. 


CDE  makes  a  complete  line  of  the  world's  finest 
rotors:  the  HAM-M;  the  new  TR-44;  hea\'y-duty 
automatic  TV;  heavv-duty  manual  TV;  standard- 
duty  aulomatic  TV;  .standardduty  manual  TV:  and 
the  industrv'H  onlv  wireless  remote  control  rotor  sys- 
temi  Cornell  Duhilier  Electronics.  Div.  of  Federal 
Pacific  Electric  Co-,  118  East  Jon^  St,  Fuquay 
Springs,  N*  C 


CORNELL- 
DUBILIER 


th<*  only  Company  that  iriake^  them  all 


T1 


mixer  grid.  A  couple  of  ordinaiy  slug  tuned 
coils  are  utilized  in  this  stage.  They  should 
resonate  at  29  mc  and  tlie  output  buffer  has  a 
link  of  a  couple  of  turns  on  its  cold  end  to 
couple  to  the  new  832 A  mixer  coil  This  added 
coil  is  also  resonated  with  tube  capacity  to 
29  mc,  Normallys  no  external  front  panel  tun- 
ing is  necessary  on  this  stage  aaad  when  the 
slugs  are  once  set  for  maximum  output,  they 
need  not  be  changed  unless  one  moves  a  mega- 
cycle or  soi  therefore^  the  original  tuning  dial 
for  the  old  original  6V6  stage  is  removed  from 
the  front  panel 

The  21  mc  SSB  input  from  the  20 A  is  in- 
jected into  an  existing  coax  receptacle,  marked 
OSCILLATOR,  mounted  out  front,  but  it  is 
rewired  into  the  832A  mixer  tube  cathode  in- 
stead of  into  the  grid  circuit  as  per  the  original 
installation,  (J102).  An  effort  was  made  to 
use  tlie  same  type  injection  scheme  as  per  the 
original  installation— that  is^  mixing  the  injec- 
tion frequency  as  well  as  the  external  fre- 
quency (SSB)  in  a  common  point  through  the 
original  bifilar  wound  coils  and  J 102,  While 
tliis  did  work  after  a  fashion,  instability  was 
encountered  with  certain  setting  of  the  roJlo 
coils.  Apparently  a  TNT  action  took  place. 
With  cathode  injection  of  the  SSB  energy ,  no 
instability  could  be  made  to  occur  widi  any 
setting  of  the  tuned  circuits.  Control  grid  as 
well  as  screen  grid  injection  of  the  SSB  energy 
were  also  tried  and  all  were  about  on  a  par 
with  cathode  injection^  so  any  method  could 
actually  be  used*  Cathode  iajection  is  easy  to 
accomphsh.  Any  SSB  exciter  like  the  lOB  or 
20 A  with  a  few  watts  output  is  sufficient  for 
driving. 

To  continue;  the  832A  mixer  plate  circuit 
wiR  use  the  original  rollo  coils,  as  well  as  the 
grid  cucuit  of  the  final  tube.  Plate  and  screen 
voltage  on  the  832A  mixer  is  derived  from  a 
power  supply  of  300v  capable  of  about  lOOma 
drain.  This  supply  will  also  furnish  power  for 
the  pentode  section  of  tlie  6U8  buffer,  and  in 
conjunction  with  a  couple  of  series  0B2's 
(regulators),  the  screen  voltage  for  the  final 
tube  screen. 

The  plate  circuit  of  tlie  final  tube  will  like- 
wise use  the  original  rollo  coUs  and  as  stated  in 
the  preceding  on  the  AM  version  of  the  T-51A, 
no  heating  wiU  be  experienced  in  this  low  duty 
cycle  SSB  work,  which  is  in  contrast  to  the 
heavy  duty  cycle  of  AM  type  operation.  There- 
fore, the  output  circuit  of  the  final  wiU  remain 
practically  intact,  even  to  the  existing  indicator 
(rf)  light  feature,  should  you  find  tliis  is  at- 
tractive* It  will  be  necessary  to  provide  some 
fixed  bias  for  the  final  832A/829B  linear  stage. 
This  can  be  conveniently  done  with  a  small 


silicon  diode  rectifying  the  115v  ac  provided 

by  a  reversed  6.3  to  ll5v  ac  ti'ansformer,  and 
providing  a  variable  pot  for  proper  adjustment. 
This  pot  is  mounted  on  the  rear  apron  of  die 
chassis  and  the  negative  bias  of  about  —90 
volts  is  brought  in  on  terminal  10  of  the  origi- 
nal teiminal  strip.  The  proper  adjustment  of 
this  control  will  be  covered  very  shortly. 

The  original  meter  switch  is  left  intact  on 
this  version  of  the  unit  and  in  conjunction  with 
a  jack  installed  on  the  panel,  is  convenient  to 
check  the  cathode  currents  of  the  mixer  and 
PA  stage.  Other  details  of  conSitiuction,  such 
as  tlie  necessaiy  shielding  and  the  filtering  of 
the  power  leads  will  be  identical  with  the 
previously  described  unit. 

Operation 

Install  either  the  832A  or  the  829B  in  the 
final  stage  according  to  power  output  required. 
Plate  voltage  should  be  supplied  from  an  ex- 
ternal source  of  from  500  to  750  volts  maxi- 
mum. For  full  output,  the  supply  should  be 
capable  of  about  250  ma  or  so.  The  only 
change  necessary  from  using  one  tube  or  the 
other  will  be  the  screen  grid  dropping  resistor 
from  the  300  volt  supply.  This  will  have  to  be 
adjusted  a  bit  to  provide  proper  operation  of 
tihe  0B2  regulators*  This  vaxiable  resistor  can 
take  the  foim  of  a  5k,  5  watt  unit  and  will 
allow  either  tube  to  be  used. 

All  the  coils  are  grid-dipped  to  their  proper 
frequency.  The  two  slug  tuned  coils  associated 
with  the  6U8  want  to  resonate  at  29  mc  ap- 
proximately. Same  for  the  grid  coil  of  the  832A 
mixer.  The  rollo  coils  of  the  mixer  plate,  the 
final  grid  and  the  final  plate,  will  of  course,  be 
set  at  50  mc.  This  can  be  done  fairly  closely;, 
for  a  start,  with  the  front  panel  dials* 

After  this  has  been  done^  pov^er  may  be 
applied  and  if  all  wiring  is  OK,  things  should 
start  to  happen.  To  begin  with,  do  not  apply 
any  SSB  energy.  With  tlie  switch  set  to  check 
the  cathode  current  of  the  final  stage,  set  the 
negative  bias  pot  until  the  resting  cathode  cur- 
rent is  about  18  or  20  mills.  This  will  do  for 
now.  The  test  point  "T-P'*  in  the  mixer  grid 
circuit  may  be  checked  at  this  point,  and  the 
crystal  injection  string  from  the  6U8  peaked 
up,  until  a  maximum  is  indicated,  as  read  on  a 
sensitive  VOM.  Checking  the  cathode  current 
of  the  832 A  mixer  should  show  around  15  mills 
or  so.  No  output  should  be  obsei^ved  from  the 
final  as  yet. 

Now  connect  the  SSB  21  mc  input  up  to  the 
front  panel  coax-receptatle  and  turn  on  the 
20A  or  whatever  unit  is  used.  Crank  in  a  bit 
of  re-inserted  carrier  and  ti^im  the  three  rollo 
coils  until  some  50  mc  output  is  indicated  in 
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NEW 


(Tush 


Craft 


6-10-1 1-15-20  or  40  METERS 

Cush  Craft's  continuing  research  produces  onofher  first 
-THE  SQUARE  HALO.  Squalo  is  a  full  half  wove, 
horizontally  polarized,  omnidirectional  antenna.  Out- 
standing all  around  performance  is  achieved  through 
a  360°  pattern  with  no  deep  nulls.  Full  size  and  com- 
pact dimensions  provide  a  low  Q  for  broad  band 
coverage.  Direct  52  ohm  Reddi  Match  feed  gives  an 
SWR  of   1.5^1    or   less  from   50  to  51    Mc- 

The  6  and  }]  meter  Squolos  are  packaged  com- 
plete  with  rubber  suction  cups  for  car  top  mounting 
and  a  horizontal  support  for  most  or  tower  mounting- 
The  10-15-20  and  40  meter  Squalos  are  designed  for 
mast  or  tower  mounting  where  space  does  not  allow 
for  larger  antennas.  Squalo  is  ideal  for  net  control, 
monitoring,    or    general    ham    coverage* 

Whether  you  are  a  beginner,  apartment  dw^eller, 
or  serious  DX  man  the  space  saver  Squalo  is  for  you. 
You  can  buy  one  for  each  band  and  build  a  Squalo 
Tree! 


ON  YOUR  CAR 


A  WINDOW 


~~E 


ON  A  MAST 


Model   No. 

ASQ-6 

ASQ-10 

CSQ-H 

ASQ-15 

ASQ-20 

ASQ-40 


Description 
meter      30"    square 


10  meter  50" 

1 1  meter  50 
15  meter  65 
20  meter  100 
40    meter  192 


1  T 


ti 


M 


ri 


square 
square 
square 
square 

square 


Net  Price 
$12.50 
19.50 
19.50 
23.50 
29.50 
66.50 


tI^C 


*Pronounced  Squaylo 


BUY    FROM   YOUR 

DISTRIBUTOR  OR  WRIT! 

FOR   FREE  LITERATURE 
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iJie  dummy  load  or  wattmeter  or  whatever  is 
hooked  on  to  the  unit.  At  this  point,  all  coil 
slugs,  roUo  coils,  20 A  output  circuits,  etc, 
should  be  peaked  for  maximum  50  nic  output 
from  the  T-51A,  From  here  on  in,  everything 
should  be  more  or  less  routine  and  adjustments 
of  voltages  and  output  may  be  set  as  desired. 
It  will  be  advisable  to  let  the  triode  oscillator 
section  of  the  6U8  tube  run  continuously  be- 
tween transmission  for  the  best  SSB  stability. 

As  for  power  delivered;  should  the  832 A  be 
used  in  the  final,  an  input  of  about  35  to  45 
watts  may  be  used,  Tliis  will  result  in  an  out- 
put of  around  17  to  20  watts  PEP  and  will  be 
more  than  suflBcient  to  drive  any  type  of 
grounded  cathode  final  to  maximum  power. 
In  actual  practice,  here  at  W5AJG,  the  plate 
voltage  on  tlie  832A  final  is  run  at  about  375 
^^olts  and  an  input  of  only  10  or  11  watts  is 
needed  to  produce  die  4  or  5  watts  PEP  output 
necessary  to  drive  the  station  final,  which  is  a 
pair  of  4X250B*s  in  push-pull,  to  more  than  a 
KW  PEP  input. 

Should  the  T51A  be  used  as  a  complete 
transmitter  without  another  higher  powered 
final,  then  of  course  the  choice  would  be  the 
829B  tube  in  the  final  socket.  This  tube  wiU 
allow  an  iiiput  of  some  120  to  150  watts  PEP 
and  will  delixer  on  the  order  of  65  to  75  watts 
PEP  output*  This  unit  was  checked  out  with 
an  829B  tube  and  a  plate  supply  of  600  vdc. 


The  screen  was  of  course  regulated  at  216 
volts.  Final  bias  was  —  30v,  Resting  plate  cur- 
rent was  20  raiUs.  With  a  two-tone  test  signal 
driving  the  final  plate  current  to  100  mills,  an 
output  of  40  watts  was  measured.  Speech 
easily  drives  the  PEP  output  to  the  above  65 
watt  figure  J  when  up  to  750  volts  is  applied  to 
the  plates  of  the  final.  The  rollo  coils  will  hold 
tuning  over  a  range  of  about  400  kc  before 
re-adjustment  becomes  necessary. 

A  standard  Drake  transmitting  low-pass  filter 
(TV-1000-LP)  is  used  on  the  output  of  this 
tiansmitter  when  feeding  the  antenna.  No 
trouble  with  TVI  in  this  area  was  encountered. 
Channels  in  use  being  4,  5^  8,  11  and  13. 

Some  workers  have  reported  an  interesting 
variation  in  the  modification  process  on  such 
a  miit  as  this,  iDstead  of  using  tlie  6U8  os- 
cillator-buffer stage  as  described  above,  an 
International  Crystal  Company  ready-made 
unitj  such  as  the  200-125,  or  an  earlier  version, 
was  installed.  This  was  accomplished  by  re- 
moving the  6V6  OM'ilhitor  tube  and  all  com- 
ponents associated  with  it,  and  sub-mounting 
the  assembly  under  die  chassis.  The  hole  left 
by  the  6V6  tube  socket  removal  allows  the 
6AU8  tube  to  protrude  slightly  above  the  deck. 

Many  tlianks  to  K5KLU  for  his  help  in  the 
modification  and  the  testing  of  the  T-51A/ 
ARQ-8. 

.  ,  .  W5AJG 


Th 


Nickel-Cadmium 


Storage  Battery 

You  have  probably  noticed  in  die  surplus 
columns  of  various  Ham  magazines  that  nickel- 
cadmium  batteries  have  finally  become  avail- 
abe  at  reasonable  prices.  In  case  you  have  been 
looking  for  a  compact,  reliable,  portable  and 
re-chargeable  source  of  power,  you  should 
consider  these  de\ases.  The  purpose  of  this 
article  is  to  supply  you  with  the  information 
you  will  need  to  make  proper  use  of  these  little 
wonders. 

Specifications 
(For  the  BB-403  series)^ 
1,  Dimensions:  Approximately  2"  W*  x  Ja" 

a  X  6"  H. 
1,  Capacity:  4  Ampere  hours  at  1  ampere 
rate. 


Robert  MocDonald  W4VGS/1 
7    Sherman    Street 
Needham  Heights  94,  Mass. 

3,  Voltage:  1.2  Volts  per  cell. 

4,  Venting  presure:  1  to  3  PS  I, 

While  the  ampere  hour  rating  is  4  AM.,  it 
might  be  interestitig  to  note  tliat  these  cells 
will  suply  peak  currents  up  to  about  40  amps. 
Cells  are  shipped  from  the  manufacturer  with 
shipping  plugs  installed  in  the  vent  wells. 
However,  the  cells  you  will  buy  should  have  vent 
plugs  installed.  Tliese  are  in  the  form  of  hol- 
low screws,  around  which  rubber  sleeves  are 
fitted,  and  are  designed  to  release  gasses  pro- 
duced while  charging  the  cells,  and  to  prevent 
foreign  material  from  entering  the  cells,  or 
electrolyte  leakage. 

Life  expectancy  of  these  cells  is  not  precisely 
known.    However,    I    understand   they   should 
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last  in  excess  of  20  years! 

Preparation  For  Service 

Carefully  examine  cells  for  cracks,  and  if  any 
are  evident,  fuse  the  cracks  with  a  hot 
soldering  iron.  Then  clean  the  cells  thoroughly 
with  distilled  water  and  a  brush.  Wipe  dry  or 
allow  to  air  dry^  remove  vent  plugs  and  soak 
them  in  distilled  water  for  at  least  an  hour. 
Check  electrolyte  level  and  add  electrolyte  if 
necessary  to  bring  level  up  to  Yz'  over  the  tops 
of  the  plates.  Do  not  raise  level  more  than  S" 
above  the  tops  of  the  plates,  as  the  solution  will 
rise  during  charging* 

Electrolyte  consists  of  a  33%  solution  of 
potassium  hydroxide  in  distilled  water  and 
may  be  purchased  from  your  local  pharmacy. 
This  solution  is  very  caustic  and  will  wreak 
havoc  with  anything  upon  which  it  is  spilled; 
it  is  also  very  poisonous  and  should  be  kept  in 
a  clearly  labeled  bottle  far  from  the  reach  of 
children. 

Addition  of  electrolyte  to  cells  is  easily  ac- 
complished by  fining  the  vent  wells  while 
squeezing  the  cells  and  then  releasing  the 
pressure  applied  by  squeezing*  An  eye  drop- 
per is  very  handy  for  this  operation.  It  is  prob- 
ably wise  to  discard  any  eye  dropper  used 
for  this  purpose.  After  electrolyte  level  has 
been  adjusted,  replace  the  vent  plugs  and 
tighten  securely. 

Equalization 

Equalize  cells  by  discharging  at  a  4  ampere 
rate  until  voltage  reaches  0.9  volts.  Short  cells 
and  leave  shorted  for  at  least  one  hour.  Allow 
cells  to  cool  before  charging,  then  charge  ac- 
cording to  one  of  the  following  procedures. 

Charging 

If  the  state  of  charge  of  individual  cells  is 
not  known,  always  equalize,  using  the  proce- 
dure described  above.  Generally,  if  cells  have 
been  inactive  for  more  than  two  weeks,  or  if 
they  have  been  floating  (trickle  charging)  for 
more  than  a  month  they  should  be  equalized. 
This  is  particularly  important  if  you  wish  to 
charge  cells  connected  in  series, 

Method  1:  (Constant  Current)  Charge  at  1 
ampere  for  minimum  of  5.6  hours. 

Method  2:  (Constant  Current.)  Charge  at 
0.8  to  2.0  ampere  until  cell  voltage  reaches 
1,55  volts;  continue  charging  at  1,3  amperes 
for  1  hour. 

Method  3;  (Constant  Voltage.)  Charge  at 
1,5  volts  for  1  hour.  This  method  is  recom- 
mended when  cells  are  completely  discharged 
and  rapid  restoration  is  important. 


Method  4:  (Constant  Voltage.)  Charge  at 
1.5  volts  for  1  hour.  This  method  is  recom- 
mended when  cells  are  not  completely  dis- 
chargedj  are  in  a  questionable  state  of  charge, 
and  when  a  fuU  charge  is  not  required, 

CAUTION:  When  using  constant  voltage 
methods,  the  charger  should  be  capable  of 
supplying  peak  currents  in  the  order  of  40 
amperes  and  continuous  currents  of  6  amperes. 

Method  5:  (Trickle  charging  or  floating.) 
In  order  to  maintain  cells  in  a  fully  charged 
condition,  charge  at  a  constant  current  of  15  to 
30  milliamperes,  or  float  by  coimecting  cells  to 
a  constant  voltage  buss  which  will  supply  L55 
volts.  These  procedures  are  useful  when  cells 
must  be  used  occasionally,  and  relatively  long 
periods  of  activity  v^U  allow  cells  to  charge 
back  to  full  capacity  at  a  slow  rate.  However, 
after  several  months  of  floating  or  trickle 
charging,  cells  should  be  equalized  and  re- 
charged, using  one  of  the  constant  current 
methods  of  charging  if  possible. 

Determination  of  State  of  Charge 

No  exact  method  exists  for  measuring  the 
state  of  charge  of  a  Nicad  battery.  However, 
the  following  techniques  are  reasonably  ac- 
curate  and  wiU  indicate  the  relative  state  of 
charge- 

Metliod  1:  (Most  accurate*)  Connect  cells 
to  a  constant  potential  buss  supplying  1,5  volts. 
After  5  minutes,  connect  an  ammeter  in  series 
with  batteries  and  buss.  If  current  is  less  than 
0.2  amperes,  you  may  assume  the  cells  are  fully 
charged. 

Method  2;  (Least  accurate.)  Measure  cell 
voltage.  A  fully  charged  ceU  should  produce 
about  1.3  volts;  a  fuUy  discharged  cell  should 
produce  about  1,15  volts. 

Periodic    Checks    and    Maintenance 

After  cells  have  been  in  continuous  seivice  for 
3  months,  equalize^  clean,  adjust  electrolyte 
level  and  charge  as  described  previously.  If 
electrolyte  level  was  low^  try  to  determine  the 
cause  of  this  condition.  If  no  evidence  of  leak- 
age is  present,  low  level  is  probably  due  to 
excessive  gassing  and  resulted  from  charging 
at  high  currents.  Generally,  white  deposits  in  the 
vent  wells  (potassium  carbonate)  indicate 
loose  vent  plugs  or  excessive  gassing  and  may 
be  considered  normal.  White  deposits  outside 
the  vent  wells  indicate  that  electrolyte  has 
escaped  the  vent  wells.  The  point  here  is 
simply  this:  if  elctrolyte  has  been  lost,  elec- 
trolyte  should  be  used  to  biing  level  back  to 
nomial  If  level  is  low  due  to  gassing  only,  add 
distilled  water,  as  the  chemicals  were  not  lost 
and  addition  of  elecbolyte  will  result  in  exces- 
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sive  electrolyte  shength. 

You  may  now  test  the  capacity  o£  the  cells 
by  discharging  at  a  4  ampere  rate  and  ob- 
sei"ving  voltage  drop  over  a  one  hour  period. 
After  one  hour^  voltage  should  be  at  least  1 
volt.  Any  cell  which  does  not  pass  this  test  is 
defective,  or  possibly  does  not  contain  suffi- 
cient potassium  hydroxide.  You  may  attempt 
to  salvage  cells  by  adding  an  aditional  W  of 
electrolyte,  equalizing,  charging  and  testing 
again.  A  cell  which  fails  the  test  thi^ee  tinaes  is 
not  up  to  par. 

It  is  also  important  to  allow  cells  to  rest  for 
48  hours  between  charging  and  testing;  failure 
to  observe  this  rest  period  will  not  damage 
cells,  but  will  introduce  errors  into  the  results 
of  dischage  tests. 

Following  tests,  charge  cells  and  return  to 
seiTice,  or  place  in  storage. 

Storage 

These  cells  may  be  stored  in  any  state  of 
charge,    and    at    temperatures    ranging    from 


minus  55  degrees  C.   to  plus  75  degrees   C. 

Self-discharge  will  occur  at  the  rate  of  ap- 
proximately 10%  of  the  initial  charge  per  week 
at  temperatures  below  50  deg.  C,  and  will  oc- 
cur much  more  rapidly  above  this  temperature- 
Cells  which  have  been  in  storage  for  longer 
tlian  2  months  should  be  equaHzed,  inspected 
and  charged  before  being  returned  to  service, 
When  cells  ai^e  to  be  stored  for  long  periods 
of  time,  all  metal  parts  should  be  coated  with 
vaseline  or  light  grease,  and  the  vent  plugs- 
should  be  tight. 

Conclusion 

Uses  of  these  cells  are  countless*  I  have  built 
at  least  a  dozen  gadgets  using  transistors  since 
my  purchase  of  the  cells, and  have  found  them 
to  be  the  most  convenient  source  of  voltage  lev- 
els I  have  owned.  So,  adventux'esome  souls,  dash 
out  and  buy  a  few  of  these  gadgets  and  take 
advantage  of  another  "fringe  benefit**  of  the 
space  age, 

.  .  .  W4VGS/1 


The  ARB  Aircraft  Receiver 


getting  it  operational 


The  ARB  receiver  is  a  superhet  capable  of 
AM,  CW  and  RTTY  reception  in  the  range  of 
195  and  9050  kcs.  Actually,  its  performance 
probably  leaves  something  better  to  be  de- 
sired, but  it  is  capable  of  being  a  secondary 
receiver  in  a  ham  station. 

The  e;asiest  way  to  power  the  receiver  would 
be  to  supply  28  VDC  to  pins  1  and  2  (ground) 
on  J 102  (poiver),  thereby  utilizing  the  dyna- 
motor  fumished  with  the  receiver.  Rewiring 
the  Blaments  for  12  VAC  operation  will  create 
problems  (witiiout  major  conversion)  as  there 
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are  28  VDC  relays  in  the  circuit,  (If  the 
dynamotor  is  not  to  be  used,  then  supply  225 
VDC  to  pins  35  and  36  (ground)  on  J 103 
(accessories)  and  28  VDC  to  pins  1  and  2 
(ground)  on  J 102.)  Attach  the  right  angle 
fitting  and  tuning  knob  to  tlie  fitting  beside 
the  tuning  dial  window. 

Actually  it  is  necessary  only  to  furnish  28 
VDC  to  the  receiver,  to  attach  the  tuning  knob 
to  the  receiver,  and  to  make  up  a  simple  cable 
to  utiUze  the  remote  CW  switch  and  volume 
control  that  is  contained  in  the  remote  head. 

Select  the  pilot's  control  box  (shown 
in  the  TM  on  page  85)  and  make  up  one 
cable  to  connect  die  contiol  box  to  the  re- 
ceiver (J201  control  box).  The  cable  is  a 
reduced  version  of  W401  on  page  113  in  the 
TM,  Keep  the  cable  simple.  Do  the  band 
switching  manually  at  the  receiver  and  thereby 
reduce  the  current  requirements  of  the  28 
VDC  supply.  The  control  box  will  be  used  to 
turn  the  28  VDC  on  or  off,  to  select  the  mode 
of  reception,  to  select  MVC  or  AVC;  and  to 
control  the  receivers  gain. 

, .  ,  WIMEG 
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IN  TODAY'S  ERA  OF  ATOMIC  WEAPONS,  FREQUENCIES  AT  THE  LOWER 
PORTION  OF  THE  RF  SPECTRUM  (BELOW  600  KCS)  ARE  LEAST  AFFECTED 
BY  ATOMIC  DETONATION  AND  ARE  THEREFORE  VERY  IMPORTANT  FOR 
COMMUNICATION  PURPOSES.  THESE  FREQUENCIES  ARE  ALSO  PROVEN 
TO  BE  A  VERY  RELIABLE  RADIO  COMMUNICATIONS  MEDIA  DURING 
PERIODS  OF  HIGH  SUNSPOT  ACTIVITY. 
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Adding  SSB 
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ARR-7 


George  Marshall  W6BHR 
554  Westborne  Drive 
Los  Angeles,  CaL  90048 


I  bought  an  ARR-7  from  R,  E.  Goodheart 
after  tryiag  in  vain  to  find  anything  with  that 
complete  coverage  and  overall  quality  at  any- 
where near  the  price.  Although  Goodheart 
had  already  removed  and  bypassed  the  re- 
radiation  suppressor,  this  article  on  adding 
SSB  will  be  written  for  those  who  have  an 
mimodified  receiver*  For  those  already  posses- 
sing one  of  these  versatile  sets,  or  for  those  con- 
templating purchase^  the  ARR-7  is  an  extreme- 
ly simple  receiver  in  which  to  install  a  product 
detector. 

Proceeding  directly  to  the  heart  of  the  mat- 
ter, the  following  steps  make  it  possible  to 
modify  the  receiver  in  a  few  horns*  time.  Firsts 
remove  and  discard  the  6AB7  which  precedes 
the  first  of  the  two  rf  amplifiers*  This  tube  was 
used  only  as  a  reradiation  supressor  so  don't 
worry  about  losing  gain  or  sensitivity  in  dis- 
carding it»  The  socket  is  utilized  in  the  modifi- 
cation and  the  tube  is  replaced  by  a  6SN7 
Product  Detector. 

The  front-panel  screws  are  loosened  suffi- 
ciently to  get  an  end  wrench  between  the 
front  panel  and  the  chassis  in  order  to  remove 
the  spst  bfo  switch.  When  the  nut  on  the 
switch  has  been  considerably  loosened,  the 
sw^itch  may  be  rotated  about,  so  that  with  a 
gun-type  iron,  or  other  iron  with  a  small  tip, 
the  connections  may  be  removed  from  the 
temiinals. 

Replace  the  old  switch  with  a  DPDT  and 


reconnect  the  wires  removed  from  the  old 
switch  in  such  fashion  that  they  are  switched 
ON  in  the  bfo  "ON"  position.  Use  the  upper- 
most terminals^  the  ones  closest  to  the  top  of 
the  receiver,  for  these  connections ,  the  single 
wire  going  to  the  center  terminal  and  the  pair 
of  wires  going  to  the  other  terminal. 

Retimiing  to  the  vicinity  of  the  6AB7  socket, 
there  is  a  terminal  board  immediately  adjacent, 
on  which  are  mounted  **79,  C80,  R54  and  R55. 
Clip  off,  or  unsolder  these  components  so  the 
terminal  board  can  be  re-used.  Be  careful  when 
removing  R-55,  as  this  47K  resistor  can  be 
re-used  as  the  plate  load  for  the  6SN7,  The  B 
lead  in  the  lower  corner  should  also  be  careful- 
ly unsoldered,  then  the  entire  board  can  be 
removed  for  ease  in  installing  the  new  com- 
ponents which  oonsis't  of  a  ,1  mf  capacitor,  a 
lOK  /a  w  resistor,  and  the  re-installed  47K 
resistor.  The  terminal  board  is  modified  as 
follows:  Remove  the  ground  connection  which 
iims  in  the  vertical  plane  and  swing  it  around 
to  the  B  lug. 
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While  the  teiminal  board  is  out  of  the  way, 
the  octal  socket  may  be  rewired  for  the  6SN7 
as  follows;  Remove  the  aiaterma  lead  from  pin 
4  and  the  lead  connected  to  pin  8,  These  two 
leads  may  now  be  directly  connected  by  plac- 
ing them  on  the  unused  lug  of  the  terminal 
board  when  it  is  replaced.  The  jumper  going 
from  pin  3  to  pin  5  is  removed^  carefully,  from 
pin  5  and  connected  to  pin  6.  If  carefully  re- 
moved, the  ground  lead  connected  to  pins  1 
and  2  can  also  be  reused.  A  "soldering  aid" 
tool  is  an  asset  for  this  sort  of  operation,  A 
piece  of  spaghetti  is  slipped  over  this  ground 
lead  and  it  is  then  connected  to  pin  8  which 
takes  care  of  the  heater  circuit.  The  other  com- 
ponents ai^e  now  connected  to  the  socket,  the 
lOOK  resistor  from  pin  1  to  pin  8,  the  lOOK 
resistor  with  a  100  pf  capacitor  across  it,  from 
pin  4  to  pin  8  and  a  680  ohm  1  w  resistor  from 
pin  6  to  pin  8,  (This  is  tlie  only  1  w  resistor; 
all  others  are  %  w.)  The  terminal  board  can 
now  be  reinserted. 

When  placing  the  T  mf  capacitor  on  the 
terminal  boards  leave  enough  lead  on  the  B 
end  and  it  can  be  used  to  connect  directly  to 
pin  5  on  the  octal  socket. 

Remove  the  3  screws  from  tlie  bfo  cora- 
p ailment  and  remove  the  cover.  Inside  you  wiU 
notice  a  "gimmick,"  two  wires  twisted  together; 
remove  these  and  replace  them  with  a  100  pf 
capacitor.  Remove  the  lead  going  from  the  lug 
to  the  6H6  for  bfo  injection.  Remove  the  #6- 
32  machine  screw  and  place  a  ground  lug  un- 
der this  screw  and  replace  the  screw.  Replace 
the  cover  on  the  bfo. 

Prepare  a  7"  piece  of  small  coax  or  shielded 
lead  as  follows:  Strip  one  end  so  that  about  %" 
of  shield  is  exposed  and  about  %''  of  center 
conductor  and  its  insulation.  Strip  off  about  M" 
of  tliis  insulation  exposing  the  center  conduc- 
tor. This  end  of  the  shield  will  be  connected  to 
the  ground  lug  installed  on  the  bfo  compaii:- 
ment  and  the  center  conductor  connected  to 
the  lug  which  formerly  went  to  6H6.  The 
other  end  of  the  center  conductor  is  connected 
to  pin  1  of  the  tube  socket*  The  47K  resistor 
from  the  terminal  board  can  now  be  connected 
to  pin  2  of  the  socket. 

An  8J2"  piece  of  small  coax  is  stripped  in  the 
same  manner  as  the  previous  piece.  With  a  hot 
iron  J  a  place  can  be  puddled  and  tinned  with 
solder  on  the  vertieal  wall  of  the  bfo  compart- 
ment nearest  to  pin  8  of  the  last  if  tube.  The 
sliield  of  the  coax  is  grounded  at  tliis  point  and 
the    exposed    center    conductor    is    connected 


tlirough  a  10  pf  capacitor  to  pin  8  of  the  last 
if  tube.  The  center  conduetar  at  the  other  end 
is  connected  to  pin  4  of  the  68 N7. 

Now,  on  the  opposite  side  of  the  receiver 
there  is  a  long  terminal  board.  On  it^  near  the 
rear  of  the  receiver^  is  the  audio  coupling  ca- 
pacitor C77;  the  lead  nearest  you  is  removed 
and  ti^ansferred  to  a  blank  lug  which  is  toward 
the  rear  of  the  receiver. 

Now  strip  2  26"  pieces  of  small  coax  expos- 
ing the  sliield  and  center  conductor  at  both 
ends,  Sti-ip  another  26''  piece  so  that  the  sliield 
and  center  conductor  is  exposed  only  on 
one  end*  This  end  will  be  connected  to  the 
DPDT  s^witch  at  the  front  panel.  AH  three 
shielded  leads  can  be  snaked  up  through  the 
harness  along  the  right  side  of  the  receiver 
when  looking  at  tlie  bottom  of  the  eceiver, 
which  will  tend  to  keep  things  neat. 

The  center  conductor  of  the  coax  whicli  is 
stripped  on  only  one  end  is  connected  to  pin 
2  of  the  6SN7.  The  center  conductor  at  the 
other  end  is  connected  to  the  lug  of  the  unused 
section  of  the  DPDT  bfo  switch  is  closest  to 
the  center  of  the  receiver.  The  center  conduc- 
tor of  the  next  coax  is  connected  to  the  center 
lug  of  the  switch  and  the  other  end  of  the 
center  conductor  is  connected  to  C77,  The 
third  coax  center  conductor  is  connected  to 
the  remaining  lug  on  the  switch,  and  thence 
connected  to  the  point  that  C77  was  removed 
from* 

The  3  shields  at  the  point  near  the  switch 
are  wrapped  with  bare  wire  and  soldered  to- 
gether. The  other  end  of  the  two  leads  going 
to  the  audio  can  be  tacked  together  in  similar 
fashion.  Where  the  lead  which  goes  to  the 
Product  Detector,  goes  by  the  bfo  compart- 
ment, about  M"  of  shield  should  be  exposed  and 
connected  to  the  same  point  as  the  lead  which 
went  to  the  last  if  (the  soldea^  puddle  at  the 
side  wall  of  the  bfo  compartment). 

With  all  leads  now  installed  on  the  6SN7 
socket,  room  can  be  found  to  connect  tbe 
10  mf  decoupling  capacitor  to  the  ground 
lug  of  the  adjacent  tube.  This  completes  the 
modification;  plug  in  a  6SN7,  hook  up  the 
power  and  start  product  detecting  whenever 
the  bfo  is  on.  This  modification  does  not  afFect 
ordinary  CW  reception,  but  makes  it  easy  to 
tune  and  receive  SSB  signals.  Either  side  band 
can  be  selected  by  adjustment  of  the  bfo 
knob.  It  works  hke  a  charmi 
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The  ARC  Type  TV-10 


lOA 


Converting  them  to  220  mc  transverters 


The  surplus  unit  designed  ARC  Type  TV-10 
or  TV- 10 A  Transmitter-Canverter,  commonly 
known  as  a  Transverter,  is  built  by  the  Air- 
craft Radio  Corporation  and  is  known  generally 
as  ARC  Type  12  equipment,  or  ARC  Type  220 
UHF  Portable  Communicator  equipment.  In 
the  mihtary,  it  is  also  designated  as  a  Fre- 
quency Converter-Transmitter  CV-431/AR. 

As  used  in  this  instance^  a  transverter  per- 
forms in  one  unit  the  functions  of  a  transmitter 
and  receiving  converter.  The  transmitter  is  of 
course  on  the  desired  frequency  on  which  one 
wishes  to  send,  while  the  receiving  converter 
translates  this  frequency  to  an  existing  receiver 
of  anodier  frequency. 

For  instance,  these  equipments  normally 
transmit  on  a  fixed  frequency  or  frequencies 
between  228-258  mc,  and  transfoims  or  con- 
verts the  reply  in  this  same  frequency  range, 
to  a  new  rage  of  118-148  mc,  so  as  to  enable 
existing  receiving  equipment  to  be  used.  In 
ham  talkj  this  is  a  crystal-controlled  trans- 
mitter combined  with  a  crystal-controlled  con- 
verter, contained  in  one  case. 

Our  interest  here  is  to  convert  the  unit  to 
something  usable  in  the  220-225  mc  ham 
range  by  utilizing  the  crystal-controlled  trans- 
mitter and  converting  tlie  received  220  mc 
signal  to  the  144-148  mc  range^  so  as  to  make 
use  of  the  existing  2  meter  receiver  in  the 
station. 


There  is  a  little  difference  between  the 
Model  TV-10  and  the  Model  TV- 10 A.  The 
former  has  a  rated  transmitter  output  of  one- 
half  wattj  while  the  latter  is  rated  at  a  nominal 
two-watts  output.  The  receiving  converter 
section  is  identical  in  both  units. 

With  a  few  modifications,  this  little  unit 
wiU  enable  one  to  operate  low-power  on  220 
mc,  without  installing  a  separate  220  mc 
receiver.  It  is  veiy  light  in  weight  and  may  be 
worked  in  a  mobile  capacity  if  desired.  Al- 
though low  in  power  output,  several  uses  sug- 
gest themselves— such  as  CD  nets,  RACES 
tie  in— and  so  on. 

Modifications 

The  amateur  1?4  meter  band  is  a  rather  wide 
one  and  different  parts  of  the  frequency  range 
are  used  in  different  localities.  In  an  effort  to 
split  the  difference,  a  design  frequency  of 
225.5  mc  was  chosen,  which  represents  the 
midpoint  of  the  assignment. 

Transmitter:  A  schematic  diagram  of  the 
original  TV-10  unit  is  reproduced  and  may, 
for  all  practical  purposes,  be  used  for  the 
Model  TV- 10 A  also.  The  first  order  of  business 
is  the  tube  heaters.  This  equipment  is  designed 
for  27v  dc  operation  and  if  either  12v  or 
6.3v  is  desired  instead,  some  changes  must 
be  made  in  this  wiring.  This  is  rather  routine 
and  inspection  of  the  schematic  and  the  actual 
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There  is  just  no  better  way  of  getting  started  in  VHF  than  with  the  newest  of  the  new  in  the 
Clegg  line  —  the  22'er  two  meter  transceiver.  This  ready-to-go  station  combines  nnany  of  the 
fine  features  that  have  made  the  Cfegg  name  famous  in  VHF  ham  circles  for  years  plus  re- 
finements to  make  2  meter  AM  phone  operation  more  interesting  and  challenging,  it  is  realistic- 
ally priced  —  your  distributor  will  have  complete  information, 

Amoteur  Net   $239.50 

Features 


RECEIVER 

1.  Dual  conversion  with  crystal  controlled  first 
injection  oscillator 

2.  Crystal  lattice  filter  provrdfng  selectivity  of 
about  10  KG  at  6  db  and  less  than  16  KC  at 
50  db 

3.  Freedom  from  spurious  responses,  IF  leak 
through  and  images 

4.  Panel  Meter  doubles  as  calibrated  S  Meter 
on  receiver  and  ^'relative  output"  meter  for 
transmitter  tune  up 

5.  Full  143.8  MC  to  148.2  MC  coverage  with 
calibrated  tuning  dial 

6.  Fine  tuning  control  with  approximately  25  KC 
range 

7*  Excellent  AGC  performance 

8,  NUVISTOR  RF  stage  and  low  noise  first  mixer 
provide  2/iV  sensitivity  (10  db  S  +  N  to  N] 

9,  3  watts  audio  output  available  with  self  con- 
tained high  efficiency  speaker  for  operation 
in  high  ambient  noise  associated  with  mo- 
bile operation 

10.  Effective  Automatic  NOISE  LIMITER 


TRANSMITTER 

L  Broadband  exciter  stages  to  simplify  rapid 
QSY 

2.  High  efficiency  straight  through  final  ampli' 
tier  with  crystal  controlled  18  WATT  input 

3.  High  level  plate  and  screen  modulation  with 
speech  clipping  for  typical  Clegg  "^HIGH  TALK 
POWER"  performance 

4.  PUSH  TO  TALK  with  provisions  to  switch  ex- 
ternal LINEAR  and  VFO 

5.  TRANSMITTER  frequency  SPOTTING  SWITCH 

6.  Self  contained  universal  solid  state  power 
supply  for  115  volts  AC  and  12  volts  DC 

7. 


Tube  line-up 

6GW4 

Rc^r  RF 

12AX7 

AF  Amplifier 

6KE8 

Mixer/Xmtr  Osc 

6BQ5 

Rcvr  Audio  Output/ 

6KE8 

VLO/Buffer 

Xmtf  Modulator  (2). 

6BA7 

2nd  Mixer 

6EA8 

Xmtr  XLO/lst 

6AZS 

IF  Ampliffer 

Multiplier 

6BAB 

IF  Amp  ifier 

12BY7 

Buffer  Amp  ifter 

GALS 

Diode  Detector/ 

12BY7 

Xmtr  Driver 

Noise  Limiter 

2E26 

Xmtr  Final  Amplifier 

Squires 


anders,  Inc 


A7B    WATCHUNG    AVENUE,    WATCHUNG.    N.    J. 


JUNE  1964 


21 


2  s  w 

r-  zr  —  A 

—     —„  ^  ^^■ 

k      »  K  •> 

i  i  I  I 


S  - 

-  £  - 

'Hri     ^  mv 

1  «  " 

s    ~  ** 

2  S  S 


»  A 


S  2 


H    2     ^    7 


■•  a  *' 

s  3  * 

i  -  w 

i  a  1 


_  i  - 

I  =  ^ 

-^  s  ^  s  V 

IE  — ^  ^  #*■ 

S  •*  _t  P 

:  M I ;  1 

i  I  =  I  i 

a  w  2  *  * 

H  f  ^~  s  S 

I  3  i  «  s 

^  !  =  S  i 

■■^  E  **  _  g^ 

*  «  -  i  * 

::  3  :  i  I 


L     *  if 


5 

if   £ 


tMil  B  K  — 
^'  m  S  ^ 
!I    E    S   9 


3  3  I  - 

S  S  S  E 

■  I  - 

lis; 

*-  -  i  5 

f  i  -  a 

3  K  ?  S 

*  ^  iJ  « 

8  S 


*  -  s  a  V  £  s 

U  ^         imJ  ^  *-         ^  "V 


^  I  >  K  » 

a  H  ^  B  - 

~  «^  *  S  ' 

«^  w  u  ■ 

S  ^  ^  s  r 

3  «-  ^  H  « 

«  5  3  £  * 

i  I  a  &  £ 

I  I  «  S  £ 


-"  E  ■  6 

?  ■  3  I 

v^  £  S  ^ 

-Ml 

^  at  ^  iaf 

*  £  i 

E  ■*  a  * 

S  *i  '  - 

-  sr  ■  ft 


I 


r-^ 


22 


73  MAGAZINE 


imit  will  suggest  the  best  way  for  your  case. 
Of  course,  the  simple  way  out  would  be  to 
contimie  to  use  the  27v  dc.  This  is  not  as 
difficult  as  it  once  was— what  with  all  the 
silicon  devices  around  able  to  handle  a  couple 
of  amperes  without  sweat.  If  it  is  desired  to 
use  ac  however,  the  mike  line  will  have  to  be 
disconnneeted  and  rerouted  to  some  source 
of  mike  current* 

Relays:  The  next  items  to  be  considered  are 
the  relays.  These  are  also  24  V  dc  operated  and 
of  course  ac  will  not  work  here.  Fortunately, 
all  of  the  relays  w*ill  not  be  used.  Most  will 
remain  in  the  circuit  but  in  their  normal  un- 
eaergiz^  position,  and  in  which  case,  one 
side  of  the  coil  may  be  disconnected  to  keep 
tliem  from  operating,  A  couple  will  be  used  in 
their  energized  position.  This  may  be  ac- 
complished by  blocking  the  armature  closed 
with  a  tootli-pick  or  other  suitable  means, 
along  with  disabling  the  coil  by  the  disconnect 
procedure  as  on  the  others.  Actually,  the  only 
relay  that  would  be  of  value  would  be  the 
antenna  change-over  relay.  If  it  is  desired  to 
retain  this  one,  it  will  be  necessar>^  to  provide 
24v  dc  to  operate  it.  Following  is  the  relay 
schedule: 

Disconnect  one  or  both  sides  of  the  coils  of 
every  relay  in  the  set,  causing  them  to  be  dis- 
abled, vdth  the  exception  of  the  antenna 
change-over  relay  K4213,  Block  in  a  closed 
position  the  two  relays  marked  K4211  and 
K4214.  Further  details  on  some  of  the  indi- 
vidual relays  will  be  given  shortly. 

Power  Supplies  necessanj:  As  above  men- 
tioned^ if  24v  dc  is  available  and  can  be 
used  J  much  work  wiU  be  ehminaUd.  Witliout 
the  relays,  about  %  a  will  do  the  job.  If  12 
volts  are  used,  1.5  a  will  be  necessarv  aiid  if 
6,3v  is  used^  about  3a  will  have  to  be  pro- 
vided. The  plates  will  require  250-275v  dc  at 
about  130  mills  for  tlie  Js  watt  output. 

On  the  power  receptacle  J  4203,  the  filament 
heater  voltage  will  go  to  terminal  "A"  marked 
LV+.  The  B+  will  go  to  terminal  "B".  The 
microphone  transformer  primary  T4201  will 
have  to  be  isolated  and  fed  to  tlie  mike  being 
used.  Terminal  "E'^  wdU  key  the  antenna  relay 
by  grounding  same.  When  the  transmitter  is  in 
stand-by  position  and  B+  is  not  being  fed  to 
terminal  "B",  it  will  be  necessary  to  get  volt- 
age to  the  receiving  converter.  This  could  be 
accomplished  by  connecting  a  wire  from  the 
bottom  of  R4227  to  an  unused  terminal  on 
J4203,  such  as  "L*',  and  feeding  the  con- 
verter voltage  at  that  terminal  when  receiving 
and  to  terminal  "B"  when  transmitting'—or 
perhaps  some  other  arrangement  will  suggest 
itself  that  w^ould  fit  in  better  with  individual 


PLUS  THESE  EXTRA  FEATURES: 

•  Great  Circle  Beifines     *  ''0"  and  "r  Sif Hals 

•  Great  Circle  Charts        *  World  Time  Chart 

•  Prefixes  by  Countrres     » Int'L  Postal  Rates 

United  States  Listinot,..$5.M 
DX  Listings. 3,M 


^*»*-*jmm'  'J. 'LI 


ORDER  THESE  USEFUL 
AMATEUR  RADIO  AIDS  TODAY! 


^25yo?'u's    ernes;  prefix  Map.  Jme 


*  * 


>  * 


i 


'^r^ 


*-r- 


-■-:?•*/  ■ 


a^ 


world  Prefix  Map-Full  color  29"  x  42^ 
"hows  prefixes  ""  ",=^i"""Voss  'refer- 

""^S-  X.  '°"^''  '       ios  Said  il  00 
enced  tables posipaiu  -r 


til  ^Mttm  *»**H*' 

WCaLDHLAS 


'*\^ 


wnrM  ««is-Only  Atlas  compiled  for  am- 
Xeufs    pSar  proiection.  six  continents 
Srifixes  on  each  country  •  ■ -^^^  ^^^fti 
16  pages  ,,jji'=''t"' 


RADIO  AMATEUR 


WPfTB  FOfi 
BffOCWItB! 


Dept,  B,  4844  W:  Follerton  Ave. 

Chicago,  IIL  60639 

See  your  favorite  dealer  or  order  direct  (add  250  for  ma  Ming) 


fUKE  19&4 


23 


■■ 


existing  available  power  supply  facilities  or 
switching. 

Circmtry:  The  original  frequency  range  of 
the  transmitting  crystals  used  to  cover  the 
228-258  mc  segment  was  between  9,5-10.75 
mc  when  using  a  multiplication  of  24  times. 
An  alternate  multiplication  of  36  times  could 
also  be  used  in  the  gear  and  in  that  case  the 
crystal  frequencies  would  be  between  6.333 
and  7.166  mc.  Either  aiTangement  was  per- 
missible and  satisfactory. 

To  provide  the  newly  desii^ed  output  fre- 
quency of  222.5  mc  a  ciystal  of  either  9270.8 
ke  or  618L481  kc  will  be  necessary.  The 
latter  frequency  rock  was  available  at  this 
station  and  was  a  surplus  one  of  the  type  that 
was  used  in  the  old  SCR-522  two-meter 
equipment.  Using  either  ciystal,  however,  no 
alterations  in  the  rf  circuiby  are  necessaiy. 
Merely  retune  the  coils  and/or  capacitors  for 
maximum  rf  output  at  Test  Jack  J4201  on 
front  of  the  unit,  A  small  range  mill-meter  may 
be  used  here  for  the  best  indication.  Also  a 
lamp  load  could  be  used  for  testing  and  for 
the  time-up.  Select  one  of  the  crystal  socket 
positions,  insert  the  6181.481  kc  crystal  and 
block  closed  the  associated  relay.  The  other 
crystal  sockets  and  relays  will  not  be  used. 

The  220  mc  antenna  will  connect  to  J4207 
labeUed  UHF  ANT.  J4208  labelled  to  VHF 
TRANS  will  not  be  used,  J4209  labelled  to 
VHF  REG  will  be  used  to  go  to  the  144  mc 
station  receiving  equipment.  This  is  the  out- 
put of  the  converter  section  of  the  TV-10  after 
the  signal  has  been  translated  from  220  mc  to 
144  mc. 

Receiving  Converter  Section:  Refer  again  to 
the  schematic.  Note  that  Z-4201  is  an  110  mc 
ciystal  oscillator.  This  110  mc  crystal  is  actually 
a  7th  overtone  type^  with  inductor  L-4212 
resonating  on  the  output  frequency  of  110  mc. 
Now  since  the  fundamental  of  this  overtone 
crystal  is  one-seventh  of  110  mc,  or  about  15.7 


mc,  we  can  change  the  mode  over  to  the  5th 
overtone,  which  will  be  approximately  15*7  x 
5=^78.5  mc.  Coil  L-4212  will  have  to  be 
padded  to  resonate  at  tliis  new  frequency.  This 
is  accomplished  by  merely  removing  capacitor 
C-4248  (9  mmfd)  and  replacing  witli  a  disc 
or  tubular  of  25  mmfd.  The  coil  wiO  now 
resonate  on  78.5  mc  and  the  new  if  frequency 
will  be  the  difference  of  222.5  -  78.5  :=  144 
mc,  which  wll  work  into  a  144  mc  receiving; 
system  very  nicely.  One  other  change  in  the 
receiving  converter  section  is  necessary  and 
that  is  to  change  the  110  mc  trap  circuit 
labeUed  L-4219  and  C-4245  to  the  new  fre- 
quency of  78,5  mc.  This  is  simple  to  do- 
merely  bridge  C-4245  widi  another  capacitor 
of  150  nimfd.  Lastly^  after  a  222.5  mc  signal 
is  received,  touch  up  the  slugs  on  the  Pre- 
selector Z-4202  section  for  maximum  signal. 
These  slugs  would  be  L-4218,  L-4216  and 
L-4214  labelled  "Factory  Adjusted-Do  Not 
Disturb,"  (Haven't  you  always  been  tempted 
to  do  something  like  this  anyway?).  This 
should  complete  the  modifications. 

Remember,  the  converter  is  a  mixer  with  no 
rf  amphfier  stage.  It  should  work  well  for  the 
stronger  signals— do  not  expect  too  much  on 
very  weak  signal  reception.  Add  a  nuvistor,  or 
perhaps  a  416B  220  mc  preamplifier  for  such 
work.  Also  keep  in  mind  that  the  transmittei 
output  stage  on  the  TV-10  is  a  tripler  with 
multiplied  crystal  ferquencies  probably  pres- 
ent to  some  extent.  This  is  low  power  cer- 
tainly, but  aircraft  line  of  sight  is  great  and 
this  range  of  frequencies  is  hot  with  such  com- 
munications. Check  carefully  with  a  GDO  or 
sensitive  absorption  type  instruments  for  such 
unwanted  emissions. 

This  little  set  will  enable  someone  mildly 
interested  in  220  mc  to  talk  around  town 
locally  and  it  might  even  whet  the  interest  to 
give  220  mc  a  real  shake  at  some  later  date. 

.  .  .  W5AJG 


Nofes  on  the  ARR-15  Receiver 


The  ARR-15  receiver,  as  received,  will 
function  by  the  addition  of  the  coiTOct  volt- 
ages and  actually  requires  no  major  conversion 
work. 

Application  of  28  VDC  to  the  connector  at 
the  rear  of  the  receiver  will  operate  the  dyna- 
motor  and  it  should  be  applied   as  follows: 

Pins  3  and  20  . jumpered 

Pin   17 _    28   VDC 

Pin  9    dc  return 


Gordon  Hopper  Wl  MEG 


«  -r  4  9  ■ 


John  Meshna,  Inc.  in  Lynn^  Mass.^  has  pow- 
er supplies  which  are  ideal  for  the  operation  of 
this  receiver.  They  are  rated  at  24  volts  @  4 
amps  and  can  be  used  on  many  types  of  surplus 
receivers. 

In  its  original  condition,  the  receiver  is 
quite  broad.  Here  is  a  modification  which  w^ill 
select  either  a  sharp  or  a  broad  filter:  Remove 
the  wire  from  temiinal  2  of  Z''122  and  tape  it 
out    of   the   way.    Remove    the    ground    post. 


24 


73   MAGAZINE 


NEW! 
NOW! 


SEE  THE  LIGHT? 

LIGHTED  KNOBS 


ILLUMINATED  KNOB— Model  347 

Waters  Illuminated  Knobs  serve  as  pilot  lights  and  position  indicators.  The 
Waters  Illuminated  Knob  projects  a  light  beannt  on  the  panel  to  identify  the 
position,  and  has  a  lighted  red  pointer  as  a  pilot  light.  It  is  ideal  for  applica- 
tions where  the  pointer  position  must  be  read  clearly  and  where  it  is 
desirable  to  identify  position  from  a  distance  or  under  poor  lighting  conditions. 
Installation  is  simple.  The  knob  contains  the  light  and  may  be  mounted  on  any 
V4''  shaft  rotary  control  or  switch  with  no  changes  required  behind  the  panel. 
One  wire  provides  the  6  volt  source  for  the  light,  with  the  shaft  serving  as 
ground. 


Please  don't  forget 


DUMMY  LOAD 
WATTMETER 

Madel  334 

2-230  mc      52  ohms 

SOW  continuous 

1  KW  intermittant 

0-10-lOO^lOOOW 

?79;75 


UNIVERSAL  HYBRID  COUPLER 
Model  3001 

Same  as  3002  except  no  compressor 
bufrt  in  $49.5Q 

RETROFIT  KIT 
Model  ass 

Designed  for  installation  in  3001  Cou- 
pler to  modify  it  to  3002  circuit.  Also 
can  be  used  in  your  own  equipment  to 
bui\6  in  a  Compreamptm.  $19.95 


aMULTIPLlER 
NOTCH  FILTER 

For  75S1  Model 
337  337S1A 

139.95 
For  KWM2/2A 

Model  340A 

$53.75 
Fits  Collins  gear 
perfectly 


LITTLE  DIPPERim 

Model  331 

2-230  mc  in  7 

ranges 

Transistorized 

Tone  mod*  built  in 

$129.75 


PATCH 

Universal  Hylarid 

Coupler  11 

Model  3002 


Patch  for  phone  or  tape  recorder 

Built  in  compressor 

Fine  for  SSB 


$S9.95 


COMPREAMPtm 

AUDIO  PREAMPLI- 
FtER/llMlTER 

Model  359 

Connects  between 
mike  and  mike  in* 
put  on  rig. 
increases  effective 
speech  power  yp  to 
four  times. 

»27.95 


K.-^ 


S^ 


CHANNELATORtin 

Crystal  frequency 

control  for 

KWM2/2A 

Model  349 

$79.95 


COAXIAL  SWITCHES 

Model  335  SP6T 

$12.95 

Modal  336  DPDT 

(Transfer  Switch) 

$1 1 ,45 

Mode?  341  SPOT 

$11,45 

Model  351  DPDT 

$12.95 

E  VTtm 

ELECTRONIC 

VERNIER 

TUNJNG 

For  KWM2/2A 

Model  354      523,95 
KWM2A 

Model  355      $21.95 
KWM2 


VlfAYLAND  MASS 
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Install  a  SPST  bat  handle  switch  in  the  vacat- 
ed hole.  Run  a  wire  from  terminal  6  of  J-IOS 
to  one  switch  terminal  and  rim  a  wire  from  the 
other  switch  terminal  to  terminal  2  of  Z-122, 

To  make  the  receiver  active  when  the  re- 
ceiver is  off  "0"  when  in  MCW^CAL  position, 
remove  the  wire  from  tenninal  7  of  J- 102  and 
install  SPST  bat  handle  switch  between  this 
wire  and  terminal.  Switch  Ctm  be  located  be- 
low switch  in  above  modification  and  labeled 
CAL.  OFF-ON. 

To  make  it  possible  to  calibrate  on  fre- 
quencies whose  last  two  digits  are  "0/'  jump- 
er terminals  14  and  22  of  J-110. 

The  addition  of  a  Q5R  may  be  desirable. 


Although  I  have  the  receiver  operational,  I 
have  not  yet  had  the  chance  to  try  one  on  it. 

If  desired,  an  AC  supply  for  the  B  voltage 
(220  VDC  at  80  ma)  can  be  connected  be- 
tween pins  3  and  9  (gronnd)  of  the  dyna- 
motor  connector  after  removing  the  dyna- 
motor* 

To  reduce  the  current  requirements  of  the 
28  VDC  power  supply^  it  is  recommended 
that  the  two  locks  on  the  front  panel  be 
loosened  and  that  the  tuning  and  band  switch- 
ing be  accomplished  marmally. 

The  original  technical  manual  for  the  ARR- 
15  receiver  is  identified  as  AN-30ARR15-3. 
Good  luck  on  locating  one. 


New  Life 


the 


R-44/ARR-5  Receiver 


Ronald    L,    Ives 
2075    Harvard   St. 
Palo   Alto,   Caiif. 


Introduction 

Many  amateurs  and  experimenters  have 
purchased  suiplus  R44/ARR-5  receivers  in  the 
belief  that  they  were  military  versions  of  the 
flallicrafters  S-27.  After  finding  out  that  the 
receiver  has  no  power  supply,  lacks  sensitivity, 
and  has  headset  output  only,  they  have  stored 
the  rather  well-built  equipment  in  the  garage, 
and  have  gone  on  to  other  things. 

Actually,  the  R44/ARR-5  is  a  mifitary  ver- 
sion of  the  well-known  S-27,  and  can  be  made 
to  operate  as  an  S-27  with  a  very  smaU  amount 
of  work.  Basically^  it  is  an  AM-FM  receiver, 


with  one  rf,  oscillator,  mixer,  and  two  rf 
stages.  Beyond  this,  there  is  a  limiter  and 
discriminator  for  FM  reception;  and  an  added 
if  stage  and  diode  detector  for  AM  reception. 
Two  stages  of  audio  are  provided. 

Frequency  coverage,  in  three  ranges,  is 
from  27  mc  to  140  mc.  A  motor-driven  band- 
scanning  device  is  provided,  as  well  as  a  fixed 
tuned  bfo.  Broad  and  sharp  if  adjustments  ax^e 
selectable  by  a  front  panel  switch. 

This  frequency  range  covers  10  and  6 
meters,  a  number  of  radio  paging  services,  the 
lower  frequency  TV  channels,  all  of  the  FM 
band,  and  the  110-140  mc  aeronautical  and 
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special  communications  bands.  As  a  general 
coverage  receiver  from  28-140  mc  it  can  hardly 
be  surpassed,  even  though  the  design  is  more 
than  20  years  old.  It  can  be  put  into  full  sei^- 
ice  by  providing  a  power  supply  and  by  mak- 
ing a  fev^  veiy  simple  circuit  changes. 

Power  Supply 

Operation  of  the  R44/ARR-5  requires  6.3 
volts  at  about  4  amps;  270  volts  at  about  135 
ma;  and,  if  the  motor  driven  scanner  is  to  be 
used,  24  volts  dc  at  about  135  ma. 

The  circuit  of  a  more  than  adequate  power 
supply  for  this  receiver  is  shov^n  in  Fig,  1. 
Choke  input  is  used  here  to  keep  the  B  voltage 
low  enough.  It  also  reduces  surges  on  the 
silicon  rectifiers.  The  first  choke  (LI  from 
receiver)  is  an  original  part  of  the  R44/ARR-55 
and  is  located  at  extreme  left  rear  of  the 
chassis.  Remove  both  power  leads  from  Uiis 
and  connect  them  together  temporarily,  then 
remove  the  choke  from  the  receiver. 

The  .02  mfd  capacitor  across  the  high 
voltage  secondary  is  to  absorb  rectifier  switch- 
ing transients*  If  omitted,  this  power  supply 
may  create  interference  at  various  multiples  of 
60  cycles  up  to  at  least  60  kc. 

Ordinarily  good  construction  is  all  that  is 
required  in  the  power  supply,  wliich  is  con- 
ventional in  operation.  If  you  do  not  want  to 
use  the  motor-driven  scanner,  omit  the  motor 
supply  circuit  entirely* 

Initial  Testing 

Once  the  power  supply  is  complete,  comiect 
the  receiver  in  accord  with  the  plug  diagram 
in  the  inset  of  Fig,  1,  turn  it  on,  and  let  it 
warm  up  for  a  few  minutes*  Connect  any  sort 
of  antenna  to  the  antenna  input  plug,  and 
plug  a  headset  into  the  phones  jack.  Check 
operation  of  all  functions  on  all  bands,  and 
correct  any  troubles  found. 

Most  likely  troubles  are  cracked  resistors 
and  switches  that  don^t  work.  Replace  resistors 
found  defective  by  those  of  like  color  code. 
Replace  any  of  the  laminated  bakelite  switches 
that  don'^t  work  by  good  switches,  preferably 
with  moulded  bakelite  cases,  so  that  a  second 
generation  of  sv^tch  failures  doesn't  develop 
in  a  couple  of  years. 

Improving  Sensitivity 
When  this  receiver  is  in  operation,  its  sen- 
sitivity is  low,  and  the  signal-to-noise  ratio  is 
not  very  happy.  This  difficulty  is  due  to  the 
installation  of  a  radiation  preventer  stage  be- 
tween the  antenna  and  the  first  tuned  rf  stage, 
This  is  located  in  a  small  annex  to  the  main 
tunner  housing,  at  left  rean  The  top  of  this 
box  carries  the  label  "CAUTION^  plate  termi- 
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nal  of  tube  inside  projects  into   R-F   stage. 
This  stage  is  nm  at  low  B  voltage  so  that  it 
does  not  amplify,  but  unhappily  it  does  con- 
bibute  to  the  input  noise. 

The  circuit  of  the  front  end  of  the  R44/- 
ARR-5j  as  supplied^  comprises  section  A  of 
Fig*  2.  To  improve  the  receiver  sensitivity, 
this  stage  is  eliminated.  Start  by  removing  the 
956  tube  from  the  socket,  then  remove  the 
small  shield  box^  and  finally  disconnect  the 
screen  and  iilament  supply  leads  from  the 
connector  that  goes  through  the  chassis.  This 
w^ill  leave  a  clean  circular  hole  in  the  back  of 
the  main  tuner  housing,  and  a  clean  elliptical 
hole  through  the  chassis  below  it. 

Remove  R-77j  a  small  resistor  that  connects 
from  the  plate  lead  of  the  956  to  ground.  Cen- 
ter a  UG-177/U  plug  hood  over  the  round 
hole  in  the  back  of  tlie  tuner  enclosure,  mark 
the  positions  of  the  four  holes,  and  drill 
clearance  holes  for  4-40  screws  at  the  marked 
locations.  Attach  a  piece  of  RG-59/U  coaxial 
cable  to  the  plug  hood,  leaving  about  V/^f  of 
clear  conductor  on  the  inside*  Bolt  the  plug 
hood  in  place,  and  mount  two  tie  points  on  the 
holding  screws  inside  the  tuner  shield.  Con- 
nect the  free  end  of  the  IIG-59/U  to  the  one 
farthest  from  the  tunning  capacitors.  Connect 
a  470  mmfd  capacitor  between  them^  and  con- 
nect the  plate  lead  of  the  removed  956  to  the 
tie  point  nearest  the  tuning  capacitors.  Pass 
the  cable  down  through  the  elliptical  hole,  in 
the  chassis,  and  bring  it  out  to  either  the 
front  panel  SO-239  plug  marked  ANTENNA 
or  to  any  other  termination  that  suits  your  con- 
venience. Check  operation,  replace  the  cover 
on  the  tuner  shield ^  and  the  front  end  changes 
are  completed. 

In    most    instances,    this    will    more    than 


double  the  usable  sensitivity  of  the  receiver, 
reducing  the  "front  end  hiss"  considerably  at 
the  same  time*  Final  circuit  is  shown  in  Fig, 
2,  B. 

Output  Modifications 

As  supplied  to  the  government,  the  R44/- 
ARR-5  was  designed  for  headphone  and  video 
output,  and  no  provision  was  made  for  speaker 
operation.  The  original  audio  output  circuit  is 
shown  in  Fig*  3,  A,  All  major  components  are 
mounted  on  terminal  strips  along  the  chassis 
skirts,  and  all  are  clearly  numbered  on  the 
bakelite- 

To  convert  the  receiver  for  speaker  opera- 
tion, it  is  necessary  to  rip  out  the  video  output 
components  and  install  an  output  transformer. 
To  start  this,  cover  the  large  hole  at  the  left 
rear  of  the  chassis  (left  when  LI  was  re- 
moved) with  a  metal  plate,  bolted  in  place. 
On  the  top  of  this,  mount  a  small  universal 
output  transformer,  such  as  a  Stancor  A-3877. 
Provide  a  grommet  hole  for  the  transformer 
leads.  Under  the  chassis,  behind  the  trans- 
former, mount  a  tie  point.  To  this  connect  the 
two  leads  removed  from  LI  previously,  and  the 
B+  lead  of  the  output  transformer.  Connect 
the  plate  lead  of  the  transformer  to  pin  3  of 
the  6V6  socket.  Do  not  remove  the  other 
leads,  or  disturb  the  .33  meg  resistor  between 
pins  3  and  6  of  this  socket.  This  is  the  feedback 
resistor,  R60  of  Fig,  3. 

Now  find  and  remove  R59,  R70,  R61,  R69, 
R63  and  C64,  These  are  on  the  terminal  strips 
near  the  tube  socket,  except  for  R63,  which  is 
a  power  resistor  at  about  the  middle  of  the 
terminal   board*   These   components    are  best 

(Turn  to  page  32) 
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TSgt,  William  Gardiner 

511    C   F.T,a 

Walker  AFB,   New   Mexico 


Another  Surplus  Find 


Among  the  many  thousands  of  items  found 
on  the  surplus  market,  there  is  one  unit  tliat 
is  often  overlooked  or  refected  by  the  **surplus 
scavenger."  This  is  the  dynamotor  set,  not  to 
be  confused  witli  the  dynamotor  alone. 

The  dynamotor  set  consists  of  a  dynamotor, 
mounting  bracket,  chassis,  various  capacitors, 
a  choke,  filter  assembhes,  resistors,  etc.  The 
number  and  type  of  components  v^ill  vary  with 
each  type  of  dynamotor  set,  but  tliose  com- 
ponents listed  are  generally  common  to  all 
such  sets.  Taking  the  DY-76A/A1C-10  set  as 
an  example,  the  following  components  were 
removed  and  cataloged:  one  DY-76A  dyna- 
motor^ (input  27.5  volts  dc  @  7  amps,  output 
175  volts  dc  @  S  amps) J  one  filter  reactor, 
(.2  henry  @  .65  amps,  tested  at  1000  volts  dc, 
resistance  7  ohms),  two  100  mfd  @  300 
wvdc  electrolytics,  two  sealed  pi  type  filters, 
(one  rated  at  50  volts  dc  @  7,5  amps,  and  one 
at  250  volts  dc  @  1  amp),  and  one  5W k 
7Jrxll^"  chassis. 

The  50  volt  pi  type  filter  may  be  used  as  an 
excellent  filter  for  mobile  operation  of  receivers, 
converters  and  low  powered  transmitters.  The 
250  volt  filter  may  be  used  as  an  output 
filter  for  low  voltage  supplies  or  other  such 
applications.  The  reactor^  or  choke,  could 
easily  find  its  way  into  power  supplies,  etc. 
Many  applications  can  be  found  for  the  ex- 
ti^emely  well  made,  long  lasting  electrolytics. 
There  is  no  need  to  mention  the  many  uses  of 
a  sti^ong  aluminum  chassis  of  the  dimensions 
listed.  In  fact,  the  holes  already  punched  in 
the  chassis  will  serve  most  applications  with- 
out the  need  of  adding  others.  The  holes 
punched  for  the  mounting  of  the  two  electro- 
lytics are  perfect  for  tube  sockets.  Four  per- 
manently  attached  bolts  hold  the  two  chassis 
halves  together  quite  neatly. 


The  27.5  volt  dynamotor  can  be  operated 
from  a  12  volt  source  with  its  output  reduced 
approximately  one  half .  It  can  also  be  operated 
from  a  24  volt  marine  power  source  with  no 
apparent  decrease  in  output-  If  no  such  use  is 
contemplated,  the  dynamotor  can  be  converted 
into  a  115  volt  ac  motor  with  little  ti'ouble 
and  no  expense. 

The  following  instructions  will  enable  the 
dynamotor  to  be  used  as  an  electric  motor. 
First,  remove  the  brushes  from  the  motor  end 
of  the  dynamotor  assembly.  The  motor  end  is 
usually  identified  on  the  name  plate,  or  can 
be  found  by  tracing  the  yellow  input  lead, 
(The  red  lead  is  the  positive  high  voltage 
output  lead,)  Remove  the  two  field  wiies 
from  the  motor  end  and  connect  them  in 
parallel  with  the  generator  field  winding.  Con- 
nect a  115  volt  line  cord  aci"0ss  the  field  coils 
and  generator  brushes.  If,  after  applying  power^ 
the  motor  does  not  run,  reverse  the  motor 
field  connections.  There  is  a  fifty-fifty  chance 
of  improperly  connecting  the  motor  field 
Mendings.  As  Hie  dynamotor  shafts  are  not 
long  enough  to  attach  a  puHy,  etc,-,  it  will  be 
necessary  to  drill  ^:id  tap  the  sh^ts  to  attach 
an  extension.  The  motor  that  you  now  have 
may  not  dehver  as  much  torque  as  a  standard, 
commercial  motor,  but  it  may  be  used  in  many 
applications.  Its  low  cost  more  than  overcomes 
any  shortcomings  it  may  have.  One  of  these 
conversions  is  used  by  the  author  to  power  a 
small  grinding  wheel,  and  another  is  used  to 
power  a  blower  for  cooling  of  electronic 
equipment. 

The  dynamotor  sets  ai'e  found  at  most  sur- 
plus dealers  and  their  low  cost  makes  them 
one  of  the  best  buys  on  the  surplus  market* 
Better  hurry  and  get  yours  before  the  price 
goes  up  I 
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(Receiver  from  page  28) 

removed   by    clipping   the    leads.    Because    of 
their  age,  few  of  them  are  worth  salvaging. 

Now,  from  pin  5  (grid)  of  the  6V6  to 
ground  connect  a  .1  meg  resistor^  of  /a  watt  or 
larger.  From  pin  8  of  the  same  tube  (cathode) 
comiect  a  330'Ohm  2  watt  resistor  to  ground, 
and  shunt  it  with  a  23  mfd,  25  volt  elec- 
trolytic capacitor,  connected  with  positive  to 
socket* 

Lastly,  connect  the  secondary  circuit  of  the 
output  transformer  to  the  speaker  terminals 
and  the  phone  jack^  as  in  Fig,  3,  B.  With  this 
connection,  the  speaker  is  silent  when  the 
headset  is  plugged  in.  The  load  that  is 
switched  in  when  the  speaker  is  disconnected 
is  not  critical,  any  value  from  5  to  22  ohms 
will  work  well,  but  its  omission  will  insure  that 
the  audio  circuit  will  oscillate  powerfidly. 

When  this  work  is  completed  and  tested,  the 
conversion  of  the  receiver  to  ordinary  use  is 
completed*  Appearance  of  the  left  rear  portion 
of  the  chassis,  where  the  changes  have  been 
made,  is  shown  in  the  photo.  If,  after  every- 
thing tests  OKj  you  wish  to  go  over  the  mider- 
ehassis  wiring,  eliminating  unnecessary  wires 
and  sections  of  terminal  board,  appearance  of 
the  equipment  will  be  improved  slightly,  but 
no  changes  will  occur  in  the  performance. 

Automatic   Scanning 

As  previously  mentioned,  this  receiver  is 
equipped  with  an  automatic  scanning  device, 
which  requires  an  input  of  24  volts  dc.  The 
range  of  the  scan  is  adjustable  from  the  front 
panel,  by  means  of  a  pair  of  switch  cams  under 
the  hinged  cover.  The  on-off  switch  for  the 
automatic  scan  is  near  top  center  of  the  panel. 
The  speed  of  the  scan  is  adjustable  by  means 
of  a  250  ohm  wirewound  rheostat  at  rear  cen- 
ter of  chassis.  This  runs  quite  hot  on  continu- 
ous scan,  as  does  the  motor.  The  magnetic 
clutch,  which  connects  the  motor  drive  to  the 
tuning  shaft  is  a  iiigged  device,  which  wiD 
last  ahnost  forever.  The  motor,  in  contrast,  has 
a  nominal  life  of  about  1,000  hours,  of  which 
a  considerable  portion  may  have  been  used  up 
in  military  sei'vice. 


ACTION    REQUIRED 

Please  send  a  letter  or  radiogram  to  your  Represent 
tative  in  Congress  asking  that  he  expedite  the  *' Inter- 
national Reciprocity  for  Radio  Amateurs*'  bill  (S*920), 
This  is  of  immediate  importance^  do  not  delay. 


Rear  chassis  view  of  converted  R44/ARR*5. 

Performance  of  this  receiver,  after  conver- 
sion, is  rather  surprisingly  good  and  as  con- 
sistent as  band  conditions  permit.  Tuning  gear 
train  operates  very  smoothly^  peiinittiiig  use  of 
the  receiver  on  the  sometimes  crowded  10  and 
6  meter  ham  bands.  The  power  supply  has 
enough  spare  capacity  to  carry  most  if  not  all 
of  tlie  adjuncts  that  a  fertile  mind  will  find 
interesting  with  this  type  of  receiver, 

,  .  .  Ives 
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Receiver  output  circuit. 
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High  Gain 


Jim    Kyle    K5JKX 
1236   N.E.   44th   St. 
Oklahoma    City,    Ok(a 


Gain  in  an  andio  amplifier  is  something  you 
seldom  worry  about  unless  you  don't  have 
enough— but  if  you're  planning  a  new  portable 
or  mobile  rig,  you  might  like  either  of  the  two 
circuits  shown  here.  Both  produce  voltage 
gains  in  excess  of  1,000^  with  an  absolute 
minimum  of  components. 

Using  these  circuits,  a  ceramic  or  dynamic 
microphone  will  give  you  plenty  of  punch  for 
full  modulation— without  the  worries  about 
audio  quality  which  frequently  accompany  the 
use  of  a  carbon  mike. 

The  lead-off  cia'cuit,  shown  in  Fig.  1,  is 
a  variant  on  the  cascode.  The  cascode  is  prob- 
ably better  known  as  a  VHF  rf  amplifier  than 
as  a  high-gain  audio  circuit— but  this  version 
gives  voltage  gain  ranging  from  1,000  to  2,000^ 
depending  on  the  type  of  tube  used. 

Since  three  triode  sections  are  necessary  for 
best  action^  this  circuit  is  a  natural  for  Com- 
pact rons  such  as  the  6D10  or  6C10.  Compon- 
ent values  shown  are  suitable  for  either^  as 
well  as  for  the  three  halves  of  12AX7,  12 ATT, 
or  12AU7. 

Here's  how  it  works.  In  a  normal  cascode 
circuit,  the  stage  gain  is  actually  (very  close 
to)  the  product  of  the  transconductance  of  the 
input  section  multiplied  by  the  load  im- 
pedance seen  by  the  output  section.  In  this 
version^  the  load  impedance  is  4.7  megohms. 
To  keep  current  flow  in  the  input  stage,  thus 
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keeping    transconductance    high,    the    output 
stage  is  shunted  by  a  22K  ohm  resistor* 

Since  the  input  impedance  of  the  output 
stage  is  low  (usually  under  500  ohms),  all  the 
signal  goes  into  the  output  stage.  Thus,  the 
stage  gain  equals  the  transconductance  of  the 
normally  functioning  input  stage  times  the 
exti^emely  high  plate  load  resistance  in  the 
''output",  giving  a  range  of  gain  between  1,000 
and  2,000. 

The  cathode  follower  actually  used  as  the 
output  is  necessary  because  otherwise  the  high 
output  impedance  would  cause  problems 
above  1500  ops.  As  shown,  response  is  good 
throughout  the  ^'communication'  range  up 
past  3,000  cps,  then  falls  off  rather  sharply. 

The  only  tricky  point  to  watch  in  this  cir- 
cuit is  to  be  certain  that  no  heater  wires  or 
rf-carrying  leads  come  anywhere  near  the 
plate  end  of  the  4.7-meg  resistor  or  the  lead 
connected  to  the  grid  of  the  cathode  follower. 

While  the  three  triode  sections  connected  as 
noraial  amplifiers  would  provide  more  actual 
gain  J  such  connections  would  also  require  3 
additional  resistors  and  3  additional  capacitors, 
as  well  as  introducing  phase  shifts  and  atten- 
dant possibilities  of  audio  feedback. 

But  if  you're  searclung  for  something  closer 
to  the  ultimate  in  the  "something-for-nothing" 
department^  sneak  a  peek  at  Fig.  2,  This 
"starved"  amplifier  uses  only  two  tubes,  four 
resistors,  a  single  capacitor,  and  one  trans- 
former, to  fully  modulate  a  5  watt  transmitter 
with  the  output  of  a  ceramic  mike! 

(Turn  to  page  90) 
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Smaltz  for  Semiconductors 


Robert  A.  Kidder 


After  about  the  fortv-seA^enth  time  that  I 
put  the  finishing  touches  on  some  exotic  piece 
of  semiconductorized  gear  and  readied  out  to 
apply  the  juice,  only  to  find  that  another  bat- 
tery pack  had  gone  to  its  reward,  I  finally  de- 
cided to  end  it  all  Not  with  the  trusty  old  ,44^ 
however,  but  by  hitting  the  books  and  engag- 
ing in  a  bit  of  judicious  brain-picking  among 
certain  of  my  cohorts.  Herewith  foUows  the 
results  o£  this  research:  a  treatise  on  the  deriva* 
tion  of  low  voltage  direct  current  in  any  reason- 
able quantity  from  the  ac  line. 

The  biggest  difference  between  vacuum 
tube  plate  suppUes  and  transistor  supplies  is 
impedance.  Tube  circuits  in  general  are  high 
impedance  affairs  and  are  therefore  low  current 
loads.  Transistors  J  on  the  other  hand,  are  in- 
herently low  impedance  devices  and  are  heavy 
loads  for  power  supplies,  A  typical  tube  circuit 
might  draw  15  milliamps  at  150  volts^  or  2.25 
volt-amperes,  while  a  similar  circuit  in  ti-ansis- 
tors  might  require  15  milliamps  at  15  volts, 
which  is  also  2.25  volt-amperes.  This  makes  the 
transistor  supply  a  big,  hairy  monster,  when 
considered  on  the  basis  of  the  voltage  to  cur- 
rent ratio.  This  means  that  the  transistor  sup- 
ply must  have  very  low  impedances  associated 
with  it*  Its  output  impedance  especially  must 
be  as  low  as  possible.  With  this  much  having 
been  stated,  let  us  now  have  at  these  semi- 
conductor   feed-bags. 

The  first  thing  to  consider  is  the  rectifier, 
because  this  will  have  a  direct  bearing  on  vir- 
hially  every  other  component  in  the  supply. 
Figure  1  shows  a  simple,  inexpensive^  half- 
wave  circuit,  which  is  suitable  for  Hght  loads 
(25  milliamps  or  less).  The  main  reason  that 
heavier  current  drains  from  this  circuit  are  not 
advisable  is  that  the  half-wave  rectifier  is 
quite  inefficient.  It  delivers  to  the  load  less 
than  50%  of  the  available  current.  Another  point 
to  consider  is  that  the  60  cycle  ripple  in  the 


output  of  a  half -wave  rectifier  is  five  times 
harder  to  filter  than  the  120  cycle  full-wave 
buzz.  This  means  that  hum  will  increase  at  a 
much  faster  rate  with  an  increasing  load  than 
it  would  in  the  case  of  a  full-wave  circuit,  A 
factor  stemming  from  this  is  that  voltage  regu- 
lation is  inherently  poor  in  a  half -wave  supply. 
These  faults  notwithstanding^  half -wave  cir- 
cuitry can  be  used  in  compact,  low  current 
supplies,  especially  if  very  small  ripple  is  not 
a  requirement. 

Figure  2  illustiates  two  basic  types  of  full- 
wave  rectifiers,  2 A  is  the  conventional  center- 
tapped  configuration  which  is  commonly  used 
in  vacuum  tube  plate  suppKes.  In  transistor 
supplies,  however,  this  circuit  is  not  employed 
as  extensively  as  in  Figure  2B,  the  full-wave 
bridge.  The  full-wave  center-tap  circuit  can  be 
used  for  loads  of  any  magnitude,  but  it  delivers 
only  about  70%  of  the  available  current,  and 
it  requires  a  transformer  witii  a  center*tapped 
secondar>^  Digging  up  a  center-tapped  trans- 
former that  will  produce  35  to  40  volts  of  dc 
could  be  quite  a  sporting  proposition. 

Since  suitable  rectifiers  can  be  had  at  very 
reasonable  prices,  the  full-wave  bridge  of 
Figure  2B  offers  distinct  advantages.  One  is 
the  fact  that  it  will  pass  90%  of  the  available 
current,  which  makes  it  the  most  efiScient  of 
the  rectifiers  under  discussion.  In  transistor 
power  supplies,  it  is  by  far  the  most  commonly 
used  rectifier  circuit. 

The  characteristics  of  each  type  of  rectifier 
should  be  kept  in  mind  when  choosing  compo- 
nents. A  diode  being  used  in  a  half-wave  circuit 
should  have  a  current  rating  of  at  least  twice 
the  maximum  anticipated  load  current,  and  a 
peak  inverse  voltage  rating  equal  to  2.8  times 
the  RNS  voltage  of  the  transformer  secondary 
(this  PW  rating  criterion  assumes  the  use  of 
a  capacitor-input  filter,  which  is  the  usual  case 
in  transistor  supplies).  Rectifying  elements  in 
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a  center-tap  circuit  should  have  a  current 
rating  at  least  equal  to  the  load  current,  and 
the  PIV  of  each  diode  will  be  1.4  times  the 
RMS  voltage  of  the  transformer's  entire  sec- 
ondary. The  minimum  current  rating  for  each 
of  the  four  diodes  in  a  full-wave  bridge  is 
equal  to  one  half  of  the  maximum  anticipated 
load  current^  while  the  minimum  PIV  rating  is 
the  same  as  for  a  center- tap  circuit. 

Usually  the  power  transformer  for  a  transis- 
tor supply  is  a  small  filament  transformer. 
These  are  available  in  quite  a  number  of  sec- 
ondary voltages,  ranging  from  2.5  to  26,5  volts, 
with  higher  voltages  obtatnable  in  other  types 
of  power  transformers*  Other  kinds  of  trans- 
formers, such  as  audio  output  or  interstage 
types,  can  be  used  also,  especially  in  low  cur- 
rent supplies,  but  tlie  word  here  is  '*Caution"< 

(Turn  to  page  38) 
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Completely  epoxy  encopsulcited  modyle 

20-15,000  cycles  ±2cfb 
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6-12  volts   @   300-700  mo 
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water^  moisture^  dirt,  dust  proof 
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drive  loudspeaker  from  fronsistor  radio 

drive  loudspeaker  from  earphone  output 

small   modulator 

intercom  amplifier 

speech  amplifier 

signol  tracer 

public    address    amplifier 

microphone   ompfifier 


Ccdfnpfete  with  instructions, 
diogroms,    etc.) 


Available  from  major  parts  distributors  sucK  as 
Allied^  ftorry^  Electronic  WlioloMlen,  Harrison. 
Harvey,  lafoyette,  Olson,  Itodio  Shock,  World  Radio 

or  direct  from 

SAXTON   PRODUCTS   INC. 

4121    Park  Avenue,  Bronx  57,  N.  Y. 

We  olso  make  oil  sorts  of  wire  products;  twii* lead,  coax, 
open     line,    etc.     Send    for    oiir    catalog    6^24    ond    see. 
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•  Everything  you  could  ask  for  In  a  deluxe  receiver  and  more!  •  Complete  coverage  of  80  through  10  meter 
amateur  bands  with  all  crystals  furnished,  plus  provision  for  VHF  converters  •  Crystal-controlled  front-end  for 
maximum  stability  on  all  bands  •  1  kc  dial  calibrations— 100  kc  per  dial  revolution  provides  bandspread  equal 
to  10  feet  per  megacycle— tuning  knob  to  dial  ratio  approximately  4  to  1  •  Provision  for  transceive  operation 
with  matching  SB-400  Transmitter  *  Pre-buiH  Linear  Master  Oscillator  (LMQ).  wiring  harness  and  two  heavy- 
duty  circuit  boards  for  fast,  easy  assembly    •    Professional  styling  and  features  at  60%  savings 


Good  news  travels  fast! . , ,  especially  on  the  amateur 
airwaves!  Since  its  introduction,  the  Heathkit  SB-300 
has  set  the  amateur  world  on  its  ear  as  one  of  the 
finest  values  in  the  industry!  Deluxe  styling  and 
features  now  bring  you  a  new  dimension  in  quality, 
performance  and  dependability  never  before  thought 
possible  in  kit  form!  ,  .  ,  and  by  doing  the  easy 
assembly  yourself  you'll  save  60%  the  cost  of  com- 
parable units! 

Experienced  amateurs  will  quickly  recognize  the 
high  standards  to  which  this  receiver  was  designed. 
Its  many  superb  features  include  a  crystal-controlled 
front-end  for  optimum  stability  on  all  bands,  a  pre- 
built  Linear  Master  Oscillator  (LMO)  for  linear 
tuning  with  1  kc  dial  calibrations,  a  built-in  crystal 
calibrator,  hermetically-sealed  2,1  kc  crystal  band- 
pass filter  J  smoolh  non-backlash  vernier  dial  mecha- 
nism .  ,  .  and  many,  many  more!  Order  yours  today! 
Kit  SB-300,  less  speaker 

22  Ibs.y  $27  dn.^  $22  mo, ,.,--.- * . .  $265.00 

SBA-300-I  Optional  A  M  crystal  filter 

(SJSkc)  lib $19.95 

SBA-300'2  Optional  CPV  crystal  filter 

{400  cps)  I  lb $19.95 

Export  model  available  for  1 15/230  volts  AC^  50-60 
cps;  write  fijr  details. 


S8-300  SPECIFICATIONS— Frequency  range  (megacycles):  3.5  to  4. 0» 

7.0 io  7,5,  14.0to14.5,2l,0!o2l.5,  28.010  23.5,28,5  to  29.0,  29,0 to  29.5.  £9.5 to 
30*  Intermediate  frequency:  3.395  megacycles.  Frequency  stability:  Lc^a 
than  100  cps  per  hour  after  20  min*  warmup  under  normal  ambient  conditions. 
Less  than  ^00  cps  for  ±10%  tme  voltage  vgrlatiort,  Visual  dial  accuracy: 
Within  200  cps  on  all  bands,  ilectricai  dial  accuracy;  Within  400  cps  on  alt 
bands-after  calibration  at  nearest  100  kc  poinl,  Backlash;  No  more  ttian  50 
cps.  Sensitivity:  Less  than  \  microvolt  ior  15  db  signai  pius  noise-to-noise 
ratio  tor  5SB  operation.  Modes  of  operation'  Swftch  selected;  LSB,  USB. 
CW,  AM.  Selectivity:  SSBi  2.1  heat  6  db  down,  5.0  kc  at60db  down  (cry^jtal 
filter  supoMed),  AM:  3.75  kc  at  Gdb  down»  10  kc  at 60  db  down  (crystal  Ijlter 
avat table  as  accessory).  CW:  400  cps  at  6  db  down,  2.5  kc  at  60  db  down 
(crystal  filter  available  as  accessory),  Spurious  response:  image  and  IF  re- 
jection better  than  50  db.  Internal  spurious  signals  below  equivalent  antenna 
input  of  "f  microvolt,  Audio  response;  SSB:  350  to  2450  cps  nominal  at  5  db« 
AM;  200to  3500  cps  nominal  al  6  db,  CW;  800  to  1200  cps  nominal  at  6  db. 
Audio  output  impedance;  Unbalanced  nominal  8  ohm  speaker  and  high 
impedance  headonone,  Audio  output  power:  1  v^att  with  less  than  3%  dis- 
tortion. Antenna  input  Impedance:  5Q  ohms  nominal,  Muting:  Open  ex- 
ternal ground  at  Muifi  socket.  Crystal  calibrator:  100 kc  crystal.  Front  panel 
controls:  Main  tuning  dial;  function  switch;  modesv/itch;  AGC switch;  band 
switch;  AF  nain  control;  RF  gain  control;  preselector;  phone  jack.  Hear 
apron  connections:  Accessory  power  plug;  HF  antenna;  VHF  ^1  antenna; 
VHF  ^2  anterina;  mute;  spare;  anti^rip;  50O  ohm;  3  ohm  speaker;  line  cord 
socket:  heterodyne  oscillator  output;  LMO  output;  BFO  output:  VHF  converter 
switch.  Tube  complement:  (1)  6BZ6  RF  amplifier;  (1)  6AU6  Heterodyne 
mixer:  (1)6AB4  Heterodyne  oscillator;  (t)  6AU6LMO&C,;  (1)  6AU5  LMO  mixer; 
(2)  6BA6  IF  amplifier:  (1)  6AU6  Crystal  calibrator:  (1)  6HFS  Ist  audio,  audio 
output;  (1)  6AS11  Product  Detector,  BFO,  BFO  Amplifier.  Power  suppty: 
Transformer  operated  with  sUicon  diode  recfifier-S.  Power  requtrements: 
120  volts  AC,  50/60  cps,  50  watts.  Dimensions:  UJi"  W  x  5^"  H  x  UX"  D. 
Net  weight:  17  lbs. 
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HEATHKIT 

SB-400 

SSB 

TRANSMITTER 


•  Burit-in  power  supply  •  Complete  transceive  capability  with  SB-300  Receiver  •  Linear  master  osciUator 
frequency  control  •  Built-in  antenna  change-over  relay  ■  All  crystals  supplied  for  compfete  &0-10  meter  cover* 
age   •    Automatic  level  control  for  higher  talk  power,  minimum  distortion    ♦    180  watts  PEP  SSB,  170  watts  CW 

•  Crystal  filter  type  SSB  generation  •  Operates  SSB  (upper  or  lower  sideband)  &  CW  •  VOX  &  PTT  control 
in  SSB  operation,  VOX  operated  CW  break-in  using  CW  sidetone  •  CW  **shift"  transceive  operation  to  elimi- 
nate transceiver  chasing  •  Crystal  controlled  heterodyne  oscillators  •  1  kc  dial  calibratlon-fOO  kc  per  dial 
revolution  •  Dial  bandspread  equal  to  10  feet  per  megacycle  •  500  kc  coverage  per  bandswitch  position  • 
Switched  120  V  AC  for  external  amplifier  antenna  relay  •  Sturdy,  lightweight,  heavy-gauge  aluminum  con- 
struction throughout    •    Neat,  modern   'Mow-boy*'  styling 


Here  it  is  .  ,  .  the  new  Heath  kit  SB-400  Transmitter 
p  .  .  second  in  the  exciting  new  He  at  hk  it  series  of 
Deluxe  SSB  Amateur  gear!  Following  the  same  high 
standards  set  by  the  Hcathkit  SB-300  Receiver,  the 
new  SB-400  Transmitter  now  ofTers  a  matching 
counterpart  that  permits  complete  transceive  opera- 
tion with  a  host  of  advanced  engineering  design  fea- 
tures for  unmatched  performance,  versatility  and 
operating  convenience! 

Unique  mechanical  design  ,  ,  ,  prebuilt  Linear 
Master  Oscillator  (LMO)  .  .  .  built-in  heavy-duty 
power  supply  .  ,  ,  sturdy  chassis  construction  .  ,  . 
beautiful  modern  styling  .  .  .  and  power-packed  per- 
formance are  just  a  few  of  the  many  features  that 
make  the  SB-400  your  best  buy  in  an  SSB  Trans- 
mitter! Order  yours  today  for  ''Deluxe"  communi- 
cations at  tremendous  do-it-yourself  savings! 
Kit  SB-400.  ,33  lbs. .  .  Write  for  credit  details.  $325 ,00 
Export  model  available  for  1/5/230  volts  AC,  50-60 
cps;  write  for  details. 


SB-400  SPECIFICATIONS-Emissioni  SSB  (upper  or  lower  Sideband) 

and  CW,  Power  input:  170  watts  CW.  160  watts  P.  E. P.  SSB.  Power  output: 
100  waits  (SO -15  meters),  80  watts  (10  meters).  Output  impedance:  50  to  75 
ohm— less  than  2:1  SWR.  Frequency  ranker  (mc)  3.&  4.0;  7.0  7.5;  14,0-14.5; 
21.0-21.5;  28,0-28.5:  26.529.0^  29.0-29.5;  29.5-30,0.  Frequency  stability:  Less 
than  100  CDS  perhr*  after  20  nnin.  warmup  under  normat  ambient  conditions* 
Less  than  100  cps  for  ±  10^^  line  voltage  variation.  Carrier  suppression;  55 
db  below  peak  output.  Unwanted  sideband  suppression:  65  db  #  1  kc* 
IntermoduJatian  distortion:  30  db  taelow  peak  output  (two-tone  test).  Key- 
ing characlertstics:  Break-in  CW  provided  by  operating  VOX  -from  a  keyed 
tone  (Grid  block  keying),  CW  sidetone:  1000  cps.  ALC  ctiaracleristics:  10 
db  or  greater  @  0.3  nna  final  grid  current.  Noise  level:  40  db  below  rated 
carrier.  Visual  dial  accuracy:  Within  200  cps  (all  bands),  Electrical  dial 
accuracy:  Within  400  cps  on  all  barrds  aRer  calibration  at  nearest  100  kc 
point.  Backlash:  Less  than  50  cps,  OseiHator  feed-ttirotigh /mixer  prod- 
ucts: 55  db  below  rated  output  f except  3910  he  crossover  which  is  4&  db), 
Harmonic  radiation:  35  db  below  rated  outpul,  Audio  input:  High  im- 
pedance  microphone  or  phone  patch*  Audio  frequency  response:  350  to 
2450  CDS  ±3  db.  Power  requiremenis:  BO  watts  STBY^  260  watts  key  down 
@  120  V  AC  line.  Dimensions:  14^^"  W  x  6H"  H  ?i  13%"  D. 


Watch  for  the  new  5B-100  All-Band  SSB  Transceiver 
and  SB-2Q01  KW  Linear  Amplifier  soon  to  be  released  f 


□  Enclosed  is  $265.00  plus 
postage.  Please  send  SB- 
300  Receiver. 

□  Encfosed  is  $325.00  plus 
postage.  Please  send  SB- 
400  Transmitter. 


Heath  Company,    Dept.  11-6-1 
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(Semiconductors  from  page  35) 

In  picking  a  transformer,  you  should  keep  m 
mind  that  the  input  capacitor  of  the  filter  will 
charge  up  to  the  peak  voltage  of  the  second- 
ary. The  peak  voltage  is  equal  to  1-4  times  the 
RMS  voltage  at  which  the  secondary  is  rated. 
Thus,  a  6.3  volt  filament  transformer  vrill  de- 
velop nearly  nine  volts  across  the  filter  capaci- 
tor, which,  if  it  is  large  enough,  will  maintain 
that  voltage  level  even  in  the  teeth  of  a  moder- 
ately heavy  load* 

Another  factor  to  consider  in  choosing  a 
transformer  is  the  rectifying  circuit  that  it  will 
be  looking  into,  because  this  wiU  affect  the 
current  rating  of  the  secondary.  The  efiiciency 
figures  given  previously  for  the  various  types 
of  rectifier  circuits  refer  to  the  percentage  of  a 
transformer's  secondary  current  capability 
which  can  be  drawn  by  the  load  without  over- 
working the  transformer.  They  are  less  an  in- 
dication of  how  big  a  wagon  a  supply  is  than  of 
how  big  a  horse  the  transformer  has  to  be  in 
order  to  move  it.  If  a  half-wave  rectifier  is  to 
be  used,  the  current  rating  of  the  secondary 
should  be  equal  to  at  least  twice  the  maximum 
expected  load  current.  In  the  case  of  a  center- 
tap  circuit,  the  secondary  current  capabihty 
should  exceed  the  load  current  by  at  least  40%. 
For  a  full-wave  bridge,  the  current  rating  of 
the  secondary  should  at  least  equal  the  heaviest 
anticipated  load  current* 

Now  let*s  take  a  look  at  filter  circuits.  The 
first  component  usually  encountered  is  the 
surge  limiting  resistor,  Rl,  which  is  added  to 
protect  the  rectifier.  The  reason  for  this  is  that 
when  the  supply  is  first  turned  on,  the  un- 
charged filter  capacitor  is  a  dead  short,  and  the 
instantaneous  current  flow^  is  very  high,  Widi- 
out  RI  in  the  circuit,  this  surge  would  be  limit- 
ed only  by  the  forward  resistance  of  the  rectifier 
in  series  with  the  resistance  of  the  wire  in  the 
transformer  secondary.  The  peak  surge  current 
could  be  20  amps  or  more,  which  is  enough  to 
wipe  out  instantly  many  low  current  diodes. 
The  value  of  Rl  is  picked  to  keep  the  maximum 
possible  current  flow  (effectively  the  same  as 
a  short  from  the  rectifier  output  to  groimd  with 

the  peak  secondary  voltage  present)  less  than 
the  one-cycle  surge  rating  of  the  rectifying 
element.  Typical  values  for  Rl  will  fall  be- 
tween 5  ohms  and  50  ohms,  in  general.  The 
surge  limiting  resistor  is  not  always  required 
with  medium  to  heavy  dut}*^  rectifiers  (those 
rated  at  500  milhamps  or  higher).  A  quick 
look  at  the  Condensed  Rectifier  Specifications 
sheet  in  the  fourth  edition  of  the  G.  E.  Transis- 
tor Manual  seems  to  indicate  that  the  one- 


cycle  smge  rating  of  any  given  (G,  E.)  recti- 
fier is  at  least  20  times  greater  than  its  con- 
tinuous current  rating. 

The  next  component  is  the  filter  capacitor- 
For  most  fight  and  medium  load  appfications, 
the  B,  F.  C.  (Brute  Force  Capacitance)  ap- 
proach is  usually  adequate.  This  consists  of 
hunting  up  the  biggest,  hairiest,  electrolytic 
capacitor  you  can  find  and  placing  it  across  the 
output  of  the  supply,  such  as  with  CI  in  Figures 
1  and  2.  In  general,  250  microfarads  should  be 
considered  the  practicable  minimum  for  loads 
up  to  20  or  25  milliamps.  Where  loads  ap- 
proach one  amp,  the  filter  capacitor  may  have 
a  value  of  five  thousand  microfarads  or  more, 
although  with  loads  of  this  magnitude  it's  better 
practice  to  use  a  multi-section  filter  and  elec- 
tronic regulation. 

The  voltage  rating  of  the  filter  capacitor 
should  be  taken  into  accomit,  too.  It  goes 
without  saying  that  an  electrolytic  must  never 
be  exposed  to  voltages  greater  than  its  rated 
working  level,  nor  should  they  be  wired  up  in 
reverse  polarity.  They Ve  been  knowTi  to  come 
apart  with  explosive  force  under  either  condi- 
tion. The  voltage  rating  of  an  electrolytic 
should  always  exceed  the  actual  voltage  pres- 
ent in  its  working  circuit:  by  a  small  margin, 
at  least  W%,  but  it  can  go  as  high  as  100%  or 
more.  In  any  event,  if  the  voltage  rating  is 
greater  than  the  working  voltage  by  a  large 
amount,  tliree  or  four  times,  for  instance,  the 
capacitor  may  not  "form"  properly.  This  condi- 
tion manifests  itself  as  a  loss  of  rated  capaci- 
tance, and  as  a  result,  the  filtering  action  can 
be  reduced  greatly.  In  choosing  a  filter  capaci- 
tor, then,  keep  its  voltage  rating  higher  than, 
but  reasonably  close  to,  tiie  peak  voltage  of  the 
transformer  secondary. 

In  a  previous  paragraph,  multi-section  filters 
w^ere  mentioned.  Let  us  examine  tlu  in  more 
closely  forthwith.  Referring  now  to  Figure  3 A, 
suppose  the  load  is  such  that  there  is  100  milh- 
volts  of  ripple  at  point  *'X*\  Assume  further 
that  this  amount  of  ripple  is  intolerable  for  the 
desired  appHcation,  but  that  10  millivolts 
would  be  acceptable.  In  order  to  reduce  the 
hum  voltage  by  a  factor  of  ten,  several  things 
can  be  done.  You  could  increase  the  value  of 
CI  ten  times.  Fifteen  thousand  microfaiad 
electrolytics  are  available,  and  they're  well 
within  the  means  of  the  average  working 
milhonaire.  A  more  practicable,  and  certainly 
less  expensive  J  solution  is  to  add  a  second  filter 
section,  as  in  Figure  3B.  Since  the  reactance 
of  a  1500  microfarad  capacitor  is  slightly  less 
flian  one  ohm  at  120  CPS  (assuming  full-wave 
rectification),  the  100  milUvolts  of  ripple  pres- 
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ent  at  point  "X"  will  see  an  effective  resis- 
tance  of  11  ohms  to  ground:  tlie  ten  ohms  of 
R2  in  series  with  the  one  ohm  reactance  of  C2, 
This  is  a  simple  voltage  divider.  Therefore,  the 
ripple  to  be  found  at  point  *T''  will  be  l/ll  of 
the  ripple  at  point  *'X'\  or  just  over  9  millivolts, 
with  the  remaining  ninety-odd  millivolts  having 
been  dropped  across  R2,  The  DC  voltage  at 
point  '^X"  will  see  only  R2  in  series  with  the 
,.oad  resistance,  with  C2  looking  like  an  open 
circuit.  Ripple  could  be  further  reduced  by  in- 
creasiag  the  value  of  R2,  but  watch  out  for  the 
DC  voltage  drop  across  it.  With  a  one  amp 
load  on  the  circuit  of  Figure  3B,  the  DC  drop 
across  R2  would  be  10  volts.  The  writer  hastens 
to  add  that  the  values  given  for  Rl  and  R2  in 
Figure  3  are  obviously  not  advisable  in  normal 
practice  for  a  one  amp  filter  circuit. 

Chokes  ai^e  not  usually  used  as  filter  elements 
in  semiconductor  supplies.  One  of  the  reasons 
for  this  is  the  fact  that  the  DC  resistance  is  fair- 
ly high,  as  much  as  two  or  three  hundred  ohms. 
Another  reason  is  that  most  of  the  small  fila- 
ment transformers  commonly  used  in  transistor 
supplies  can  deliver  one  amp  without  even  try- 
ing; if  you  happen  to  have  a  one  amp  choke 
lying  about,  it  could  be  used  to  far  better  ad- 
vantage in  your  kilowatt  vitamin  pill.  Still 
other  factors  to  consider  are  large  physical 
size,  magnetic  radiation,  and  dangei'ously  high 
(for  transistors)  inductive  kickback  voltage 
when  the  supply  is  turned  off. 

It  is  not  the  writer*s  intention  to  condemn 
the  use  of  chokes  in  semiconductor  supplies, 
however.  They  can  be  utilized ^  sometimes  to 


good  advantage,  for  loads  up  to  a  quarter  amp 
or  so,  if  the  overall  size  of  the  supply  is  not 
a  factor.  The  first  consideration  is  that  the 
choke  will  tend  to  hold  the  output  voltage  at 
the  RMS  voltage  of  the  transformer  secondary, 
thereby  affording  improved  regulation.  The 
choke  should  be  positioned  w^ith  its  core  at 
right  angles  to  the  transformer  core  in  order 
to  minimize  hum  radiation,  although  this  is  a 
lesser  problem  with  semiconductor  devices  than 
with  vacuum  tubes,  owing  to  the  inherently 
low  impedances  of  transistors.  The  inductive 
kickback  can  be  neutralized  by  connecting  a 
diode  across  the  choke,  as  shown  in  Figure  4* 
The  polarity  of  the  diode  should  be  such  that 
it  does  not  conduct  when  the  supply  is  in  use; 
it  acts  to  short  out  the  high  voltage  spike 
generated  by  the  collapsing  magnetic  field  of 
the  inductor  when  the  supply  is  turned  off,  or 
otherwise  suddenly  interrupted*  One  other 
thing:  make  sure  the  capacitor  and  choke  com- 
bination that  you  use  is  not  resonant  at  either 
60  or  120  cps,  otherwise  you  may  find  that  you 
have  raw^  wild  ac  of  startling  amplitude  in- 
stead of  clean,  smooth  dc.  If  you  do  decide  to 
use  a  choke^  put  it  ahead  of  the  filter  capacitor 
and  omit  the  surge  hmiting  resistor. 

This  half  of  the  article  has  detailed  the  pro- 
cess of  converting  the  ac  line  power  to  low  volt- 
age dc  which  may  be  used  '*as  is'^  for  many 
transistor  circuits.  In  the  second  half  we  shall 
examine  various  ways  to  regulate  the  output 
voltage  of  these  supplies.  We'll  also  look  into 
methods  of  varying  the  voltage  output.  Be 
sure  to  tune  in  again  next  month* 

•    .    .Kidder 


Surplus  Circuit  Breakers 


Large  quanities  of  aircraft  cii^cuit  breakers 
are  available  on  the  surpkis  market  in  a  wide 
range  of  current  values.  Typical  of  those  avail- 
able are  the  10  ampere  units  shown  in  the 
photograph.  Since  the  prices  are  so  ridicu- 
lously low,  you  have  probably  passed  them  up 
as  unusable  for  ac  and  low-voltage  dc  applica- 
tions. Such  is  not  the  case.  These  low-cost 
breakers  are  usable  in  most  amateur  applica- 
tions. 

Before  we  go  into  specific  applications,  a 
description  of  the  most  commonly  available 
units  is  in  order.  These  breakers ^  shown  in  the 
photograph,  measure  approximately  %f^  wide 
by  2  3/16''  high  and  extend  about  2''  behind 
the  panel.  Mounting  is  accomplished  by  two 
6-32  screws  on  1  13/16'^  centers,  A  clearance 
hole  of  ^''  diameter  is  required  for  the  actua- 
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Surplus  aircraft  circuit  breakers,  such  as 
these  10  ampere  units^  have  wide  amateur 
application. 


|UN£  1%4 


39 


■■» 


tox^  knab  bushing.  Temiinals  consist  of  metal 
tabs  equipped  with  8-32  machine  screws.  The 
breaker  is  closed  by  pushing  in  on  the  front 
button  and  opened  by  pulling  it  out.  In  the 
event  the  breaker  trips,  reset  is  accomplished 
by  simply  closing  the  breaker  again. 

These  breakers  are  of  the  theiinal  trip  type 
sg  that  trip  is  a  function  of  both  percentage 
and  duration  of  overload.  While  these  units 
are  specifically  rated  at  120  volts,  400  cycle 
ac  and  30  volts  dc,  they  may  be  (and  have 
been)  successfully  used  at  120  volts,  60  cycle 
ac.  Current  ratings  of  the  standard  types 
range  from  5  to  50  amperes  and  low  amper- 
age units  are  available  in  the  range  of  1  to  4 
amperes. 

These   suiplus  thermal-trip  circuit  breakers 


Converting  the 
P-69/ALA-2 
Panoramic 
ndicator 


William    Parker  W8DMR 
2738  Floribunda  Drive 
Columbus  9,  Ohio 

The  buclget-restrioted  ham  can  convert  the 
suiplus  ALA-2  into  a  satisfactory  panadaptor. 
Before  diving  into  the  conversion^  it  is  best, 
especially  if  one  does  not  have  understanding 
of  the  operation  of  a  panadaptor,  to  review 
the  functional  operation  of  such  a  unit,  (See 
block  diagram^  Fig.  2.)  Briefly^  the  panadaptor 
is  an  electronic  device  that  displays  on  the  face 
of  a  cathode-ray  tube  a  portion  of  the  radio 
frequency  spectnira*  Individual  vertical  "pips" 
are  panoramically  displayed  across  the  hori- 
zontal axis  of  the  CRT  face.  See  Fig.  1. 
An  incoming  signal  (from  a  receiver)  is  fed  in- 
to the  broad-band  rf  amplifier,  tlian  into  a 
mixer,  -the  if  amplifier,  and  the  detector,  just 
as  in  any  conventional  superheterodyne  re- 
ceiver* However,  the  local  oscillator  voltage 
supplied  to  the  mixer  must  vary  suJBSciently 
in  frequency  so  that  it  can  cover  tlie  frequency 
width  canied  by  the  rf  amplifier.  This  is  ac- 
complished by  the  reactance  tube  which  var- 
ies tlie   oscillator  frequency   over   tlie   proper 


wiU  carry  100%  of  their  rated  current  in- 
definitely and  will  trip  at  125^  of  their  rated 
current.  Trip  time  at  200%  overload  ranges, 
for  the  various  types,  from  8  to  25  seconds* 
Trip  time  for  greater  overloads  is  proportional- 
ly shorter.  Current  interruption  capacity  varies 
with  voltage  and  frequency  but,  in  any  events 
is  on  the  order  of  several  thousand  amperes. 
Designed  to  meet  military  specification  re- 
quirements, these  breakers  are  relatively  im- 
mune to  vibration,  shock  and  temperature 
variation.  Give  these  low  cost,  high  quality 
breakers  a  try  in  your  next  construction  proj- 
ect. They  provide  a  simple  answer  to  mobile 
and  home  station  power  switching  and  protec- 
tion requirements* 

.  .  .  VV4WKM 
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Unit  as  purchased  left^  and  after  conversion 
right*  The  power  connector  hole  was  plugged 
with  an  aluminum  disk  and  liquid  aluminum 
paste. 

range*  The  reactance  tube  is  controlled  in  turn 
by  the  sawtooth  generator  so  tliat  the  fre- 
quency variation  of  the  oscillator  is  kept  in 
synchronism  with  the  horizontal  deflection.  As 
this  deflection  occurs,  the  oscillator  beats  pro- 
gressively and  periodically  with  one  signal  aft- 
er anodier  to  produce  an  intermediate  fre- 
quency of  6,5  megacycJes.  Thus  one  signal 
after  another  is  periodically  amplified  by  the 
if  amplifiers  which  are  resonant  to  6.5  mega- 
cycles. Each  signal  as  a  signal  of  the  inter- 
mediate frequency,  in  its  own  order  is  subse- 
quently rectified  by  the  detector. 

The  output  of  the  detector  is  fed  to  the 
vertical  amplifier  and  the  output  of  the  latter 
is  fed  to  the  vertical  deflection  plates  of  the 
cathode-ray  tube. 

A  signal  voltage  from  the  vertical  and  hori- 
zontal amplifiers  is  used  to  excite  the  blanking 
and  intensifier  circuit.  The  output  of  this  cir- 
cuit is  connected  to  the  control  grid  of  the 
cathode-ray  tube  and  accomplishes  two  things. 
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AM2S    2 -meter    "J'^    mobile-fixed    af>ienr>« 
videt  2  db  gein,  G6"  hght. 

AM-25    all    alumiFium    "cloverleaf"    faciory 
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100-60S  $0'  4.95;  T 00-725  72"  4.95;  1 00-715  5,00; 
100B6S  86"  5.15;  100-90S  90"  5.20;  100-965  96"  5^t5i 
100-1 035    toa"    6.95, 

FIBERGLASS  WHIPS  -  Flexible^  indestructibfe  universal 
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COWi  MOUNTING 


MMM-75  ii 
adjustable  for 
any  curved  »ur* 
fac«.  Equipped 
with  coaxial 
conneclOTp 
795   NET 


Buy  Master  Mobile   from  ALL  Leading    Dealers 
SEND  FOR   FREE   ^'ANTENNA  BUYERS'   GUIDE'' 


UNtVEiSAt 
MOUNT 

TIWI-T 

If  Chromt  pitt- 
ed    alloy    9fmm\ 

mouni    for    any 
antenna      iat  i  t  h 
W*   24    thread. 
J  45   NET 


BUMTER  MOUNT 

K      MM-520  with 

ihaped  linki  ad- 
justable 1o  any 
width  turfftce. 
For  spring  or 
whip  double 
moiint. 

MM.519  S'gl*  Mt,  4.9S 


DIV, 


4125    W.    Jefferson    Blvd      Dept  73-56 
AREA   213,    731-2251 


LOS    ANGELES,    CALIF. 
TWX    213-737-1315 
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It  blanks  out  the  retrace  and  intensifies  the 
trace  whenever  a  signal  deflection  takes  place. 

Conversion    Details 

The  panadaptor  power  supply  is  designed 
for  380-1000  cycles.  It  will  be  necessary  to 
replace  the  power  transfonner  with  a  60  cycle 
oscilloscope  power  transfonner.  The  one  used 
by  the  authoi-  was  a  replacement  transfoimer 
for  a  Heath  0-11  oscilloscope.  See  modified 
schematic  diagram.  Most  transformers  do  not 
provide  for  a  1B3  filament  winding.  The 
transformer  used  in  this  conversion  used  a 
IV3  high  voltage  rectifier.  The  author  also  wish- 
ed to  remove  the  power  connector,  name  tag, 
fuse  holder,  handle  and  mounting  fasteners 
from  the  front  panel  to  give  the  unit  a  com- 
mercial appeai'ance. 


Each  individual  will  have  ideas  that  suit  his 
own  needs  or  that  utilizes  a  particular  "junk 
box"  part  that  he  wishes  to  make  use  of  in  the 
conversion  of  the  panadaptor.  The  steps  out- 
lined in  the  article  will  ser\^e  as  a  guide  to  help 
get  stai'ted. 

A  brief  reason  will  be  given  for  the  part 
tliat  was  changed  or  replaced  to  help  in  the 
understanding  of  the  conversion.  This  will  be 
particulmly  helpful  in  the  advent  of  trouble 
and  also  help  you  to  determine  if  the  change 
is  unnecessary  or  fits  your  parti culai*  applica- 
tion. 

The  unit  tliat  was  converted  by  the  auUior 
was  very  clearly  marked  with  respect  to  com- 
ponent identification.  Reference  to  a  resistor 
for  example^  R125,  upon  inspection  of 
the  unit,  is  very  easy  to  locate.  Hallicrafters 
did  an  admirable  job  when  they  built  tliis  unit 
for  the  Air  Force. 

Conversion   Steps 

Step  1.  Replace  power  ti'ansformer  with  60 
cycle  version.  Remove  400  cycle  transformer. 
See  schematic  diagram  for  transformer  details. 
The  author  J  in  order  to  mount  the  transfonner 
he  had  available,  cut  a  hole  in  the  chassis 
and  mounted  the  transfonnei*  on  two  small 
angle  brackets. 

Step  2,  Replace  the  1B3  with  a  1V2  tube. 
This  is  only  necessary  if  the  replacement 
transfoi-mer  does  not  have  a  1.25  volt  high 
voltage  rectifier  filament  winding.  Most  inex- 
pensive oscilloscope  transfonners  have  a  0,625 
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filament  winding,  aiid  will  only  operate  a  IV2 
satisfactorily. 

Step  3.  Replace  the  following  resistors  in  the 
high  voltage  power  supply  section  and  ac- 
companying voltage  divider  circuit  (Note: 
Throughout  the  conversion,  many  of  the  resis- 
tors removed  may  be  used  again  in  the  con- 
version. Therefore  tieat  the  leads  with  re- 
spect.) In  order  to  provide  the  800  to  1000 
volts  needed  for  the  high  voltage  with  the 
ripple  component  low  enough,  and  still  use 
the  high  voltage  filter  capacitors  C124A  and 
C124B^  it  is  necessar)^  to: 

1.  Increase  the  value  of  R147  from  22K 
to  220K  I  watt. 

2,  Increase  the  value  of  the  high*voltage 
divider  network  to  limit  tlie  current  drain. 

Remove  R159  220K  1  w-  Replace  with  1,0 
meg  I  watt.  Remove  R147  22K  1  w.  Replace 
with  220  K  (use  R159).  Remove  156  I50K  Iw. 
Replace  with  680  K  1  watt.  Remove  yellow 
wire  from  R155.  Add  in  series  a  22K  1  watt 
(use  R147)  between  yellow  wire  and  con- 
nection of  Intensity  control  Remove  R160 
56K  /2  w.  Replace  with  150K  (use  R156), 
This  improves  the  astigmatism  of  the  electron 
beam. 

Step  4.  In  the  author's  unit^  it  was  found 
necessary  to  add  a  small  8  henr>'^— 70  to  100 
milliami)  choke  in  series  with  B-plus.  In  addi- 
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Block  diagram  less  power  supply. 
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Typical   display  on   screen  of  panadapfor. 
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TWO  CATEGORIES  TO  CHOOSE  FROM 


Stanford  Duty  Guy^d  In 
Heights  of  37  -  54  -  88  -  105 
and  122  feet 


Heavy  Duty  Self  Supporting 
and  Guyed  in  Heights  of 
33^ -54  feet  {SS) 
71  ^  88  feet  (guyed} 


ROHN  has  these  6  IMPORTANT  POINTS: 

Eose  of  Operation— roller  guides  between  sections  assture 
easy,  safe,  friction-free  raising  and  lowering.  Strength— 
welded  tubular  steel  sections  overlap  3  feet  at  masci- 
muin  height  for  extra  sturdiness  and  strength.  Unique 
ROHN  raising  procedure  raises  all  sections  togethor— uni- 
formly with  an  equal  section  overlap  at  all  heights! 
Versatility— designed  to  support  the  largest  antennae 
with  complete  safety  and  assurance  at  ony  height  desiredt 
Simple  I nstaltaf ion— install  it  yourself— use  either  flat 
base  or  special  tilting  base  (illustrated  above)  depend- 
ing on  your  needs.  Rated  and  Tested— entire  line  engi- 
neered so  you  can  get  exactly  the  right  size  and  pruperly 
rated  tower  for  your  antenna.  The  ROHN  line  of  towers 
is  complete.  Zinc  Gofvaniied— hot  dipped  gal%'ani;^ing  a 
standard— not  an  extra— with  all  ROHN  towers!  Prices 
start  at  less  than  $100. 
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FIGURE     3 
Power  supply   before   any   changes  are   made, 


ton,  B-plus  was  found  to  be  350  volts,  and 
needed  to  be  reduced.  As  opposed  to  using  a 
series-dropping  resistor,  choke  input  to  the 
filter  section  was  chosen.  See  sketch  for  this 
arrangement. 

Step  5.  The  sawtooth  generator  frequency- 
was  original  35  cps.  This  does  not  lend  itself 
to  60  cycle  operation,  because  of  the  beat  of  the 
60  and  120  cycle  power  supply  ripple.  Locking 
of  the  884  sa\\i:ooth  generator  to  the  60  cycle 
power  line  was  chosen.  The  other  components 
in  this  circuit  were  changed  to  improve 
linearity,  amplitude  and  wave  shape.  Stability 
was  improved  by  returning  R125  to  plus  150 
also.  It  may  be  necessary  to  vary  R125  from 
the  value  used  in  this  article.  Capacitor  C121 
was  found  to  have  leakage  {0.1  mfd,  400 
v)  and  was  producing  drift  in  the  horizontal 
axis. 

Connect  a  2.2  K  Js  watt  resistor  from  pin 
5   to  pin   7   of  the   884   sawtooth   generator. 


V  107^  This  locks  the  oscillator  to  line  fre* 
quency.  Remove  C120  0.1  mfd.  Replace  with 
0.2  mfd,  400  volts.  Remove  C122  ,01  mfd. 
Replace  with  0.1  mfd.  (use  C120).  Added 
care  must  be  exercised  in  the  next  several 
changes  if  no  errors  are  to  occur.  Remove 
R125  180K  1  watt  (a  43K  resistor  eventual 
ly)*  Remove  jumper  form  top  of  R113  to  top 
of  post  where  R125  was  just  removed.  A  small 
mirror  used  to  view  imder  the  terminal  sti'ip 
will  show  a  red  whe  (the  wire  is  B-plus 
that  supplies  the  310  volt  to  R113,  R109,  and 
R104).  Heat  the  terminal  from  top  side  of  the 
terminal  board,  using  a  pic  to  pull  the  red  wire 
loose  from  the  underside  of  the  terminal  board. 
If  necessary,  lengthen  the  red  wire  so  it  now 
may  be  connected  to  the  top  of  R113  and 
R109.  Connect  a  jumper  from  die  top  of 
R121  (next  to  R109)  to  the  top  of  the  post 
where  R125  used  to  be.  Connect  a  43K  1  watt 
resistor  where  R125  used  to  be.  Remove  R126 
1.5  meg  /3  watt.  Replace  with  1.0  meg  %  watt. 
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Power  supply  after  changes  are  made.  Note  T-103  has  been  replaced  with  60  cycle  unit  (see  text)  , 
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TRANSMITTER,  RECEIVER  AND  POWER  SUPPLY 

ALL  IN  ONE  HANDY  PACKAGE! 


GONSET  G-50  6  METER  Fixed  Station  COMMUNICATOR 


Here's  another  great  GONSET  concept  in  amateur  radio  comiTiunications;  Mode!  G-50 
with  48  watt  transmitter  with  VFO,  ultra-sensitive  dual  conversion  receiver  and  power 
supply  in  a  "package"  (ess  than  one  cubic  foot!  Frequency  coverage;  50-54  mcs. 
Simply  connect  antenna,  microphone  and  115  v.  AC  power  and  enjoy  a  new,  exciting 
communications  experience  in  6-meter  DX. 

TRANSMITTER:  Simple,  uncomplicated  in  operation  and  adjustment  •  Husky  48  watt 
input  transmitter  uses  Type  6146  tube,  has  pi  network  output  •  Modulated  by  a  pair 
of  6L6GC's  •  Multiplier  stages  ganged  and  tracked  with  highly  stable,  calibrated  VFO 
or  optional  crystal  •  VFO  spotting  switch  facilitates  ''zeroing  in"  on  desired  stations  • 
Panel  meter  switchable  to  read  amplifier  grid  or  plate  currents  or  modulator  plate 
current  •  Built-in  low  pass  filter  attenuates  transmitter  harmonics,  spurious  emis- 
sions above  65  mcs  by  80  db  or  more. 

RECEIVER:  Contains  RF  stage  for  low-signal-to*noise  ratio  and  ultra-high  sensitivity 
•  Dual  conversion  provides  excellent  image  rejection  and  7  kcs  selectivity  •  Adjustable 
squelch  •  Super-sensitive  noise  limiter,  "S"  meter,  panel  mounted  loudspeaker  •  Cali- 
brated 'Tull-Vision"  dial  with  planetary  vernier  for  smooth,  easy  tuning. 

POWER  SUPPLY;  Heavy  duty  115  v.  AC  power  supply. 

DIMENSIONS:  7^2"  h.,  13"  w.,  12^^"  d.;  wt  29  lbs.  Finished  in  attractive  Light  Gray. 

PRICE:  $367,30  Amateur  Net;  CD  Model  3300:  $389.95, 

For  complete  information,  visit  your  Gonset  Distributor  or  write  Dept.  73-6 
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INTENSITY    ^^*^ 


SEE   TEJCT 


^EE    TEXT 


FIGURE     5 

Only  three   resistor  changes  are   required  to 
high  voltage  divider  network* 

Step  6.  Depending  on  just  what  vintage  of 
ALA-2  that  you  have^  you  will  note  some  pro- 
duction runs  have  the  fuse  holder  on  the 
front  panel,  some  have  fuse  holders  mounted 
inside  the  unit.  The  unit  described  in  this 
article  had  internal  fuse  holder  cHps.  They 
were  removed >  a  fuse  holder  installed  in  the 
rear  of  the  unit,  and  the  ac  power  cord  in- 
serted through  a  grommet  just  below  the  fuse 
holder.  The  case  was  then  modified  to  allow 
the  fuse  holder  and  the  power  cord  witli 
molded  plug  to  freely  allow  casing  and  un- 
casing. 

Step  7,  Having  made  the  necessary  pre- 
liminary conversion  steps,  it  is  advisable  to 
see  if  the  unit  will  operate  on  60  cycles 
satisfactorily.  The  intensity  should  control  the 
brightness  of  the  trace;  the  focus  should  be 
able  to  focus  the  trace,  The  vertical  and 
horizontal  controls  should  be  able  to  position 
the  trace.  Before  attempting  any  additional 
changes^  the  beam  must  be  operating  conect- 
ly.  Observe  if  the  VR-150  is  glowing.  Next 
measure  the  plus  300  volts  dc.  Measure  the 
plus  150  volts  dc.  Do  not  proceed  until  these 
voltages  are  correct.  Carefully  measure  tlie 
CRT  high  voltage.  This  should  be  approxi- 
mately a  negative  850  to  1100  volts.  If  the 
high  voltage  is  accidentally  shorted  to  ground, 
the  1V2  rectifier  tube  will  most  probably  be 
peiTuanendy  damaged.  With  a  low  voltage 
B-plus  of  300  volts,  the  measured  current  was 
found  to  be  75  ma. 

Step  8.  To  test  the  rf  section,  connect  or  ecu- 
pie  either  an  rf  signal  generator  or  a  grid-dip 
meter  to  the  input  connector.  Set  the  gain, 
sweep  limit,  and  sweep  width  controls  fuU 
clockwise  position.  As  the  signal  generator  is 
tuned  from  25  to  35  mcs,  a  *  pip"  should  roll 
across  the  face  of  CRT,  It  may  he  necessary 
to  reduce  the  level  of  the  signal  to  keep  the 
pip  on  the  face  of  the  CRT.   Set  the  signal 


generator  to  30  mcs  and  adjust  the  centBr 
freq.  control  to  position  the  pip  to  the  center 
of  the  screen.  If  this  can  be  accomplished, 
then  the  unit  is  operating  as  it  was  intended  to 
operate. 

Applications 

To  display  the  VHF  or  UHF  ham  bands,  a 
narrow-band  panadaptor  that  is  very  adequate 
on  the  lower  frequencies  (below  10  meters) 
will  not  be  adequate  for  a  band  like  420-450 
mcs.  Once  the  user  realizes  that  the  need  to 
tune  back-and-foith  across  several  megacycles 
of  VHF-UHF  band  is  no  longer  necessaiy, 
the  broad-band  panadaptor  soon  becomes  a  val- 
ued piece  of  equipment  to  the   ham  shack. 

After  a  CQ  is  called,  one  merely  looks  at 
the  display  on  the  panadaptor  sees  a  "pip" 
rise  on  the  screen,  and  tunes  to  that  fre- 
quency to  find  out  if  that  station  is  retiuiiing 
to  his  "CQ." 

Often  "CQ's"  are  missed  because  they  are 
not  observed  soon  enough.  While  reading  the 
the  mail,  one  may  monitor  the  rest  of 
the  band,  ready  to  take  action  when  a  station 
"appears." 

This  unit  is  used  with  broad  band  converters 
having  an  if  range  of  either  26  to  30mcs  or 
30  to  34mcs,  It  could  be  modified  for  VHF 
converters  with  different  if  ranges.  A 
check  of  the  entire  band  may  be  made  any 
time,  because  the  signal  fed  to  the  panadaptor 
is  from  the  broad-band  crystal  controlled  VHF- 
UHF  converter.  In  the  case  of  panadaptors 
used  noiTnally  for  low  frequency  operation,  the 
signal  is  fed  to  the  panadaptor  from  the  if 
output  of  the  receiver  and  only  about  250 
kc  can  be  obsei'ved.  As  the  receiver  is  tuned, 
the  signals  roll  by.  Only  tliose  signals  tuned  in 
the  pass-band  can  be  observed. 

.  .  .  W8DMR 


Hams  in  the  News 


NEW  YORK.  Ghaiies  Green,  of  Clayton,  N.  J. 
got  an  emergency  call  from  Recife^  Brazil  for 
a  special  drug  for  leukemia.  In  a  short  while 
Green  had  cut  tlirough  a  lot  of  red  tape  and 
the  drag  was  on  the  way  by  air  to  Brazil. 
HOUSTON.  Rancher  P.  C.  Coates  suffered  a 
heart  attack  and  called  for  help  on  his  ham 
rig.  Two  hams,  500  miles  away  in  Houston, 
heard  the  call  and  gave  instmctions  from  a 
local  doctor  over  the  air  and  got  an  ambulance 
to  the  home.  Coates  is  recovering. 
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Hallicrafters 

SR-T60 

SSB  Tranceiver 

$349.95  !  \ 


Order  wil-h  confidence 
from  Henry^  get  best 
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11240   West   Olympic   Blvd. 
Los   Angeles   64 
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Service! 

see    page   24 

for  article 

on   rhfs   rig. 


Bufler    1,    Missouri 
ORchard  9  3127 
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Using  the 

Telechrome  1462-Al 
on  220 


Leroy  May  W5AJG 
9428   Hobart  St. 
Dallas    18,   Texas 

Photo  credit:  Jim-  Dungan^  Dallas 

The  Telechrome  Model  1462-Al  trans- 
mitter is  a  minature  unit  capable  of  supplying 
at  least  50  watts  of  rf  power  into  a  50  ohm 
load  J  over  the  telemetry  frequency  range  from 
215  mc  to  235  mc.  The  modulation  is  FM/FM 
and  the  deviation  sensitivity  is  such  that  a  2 
volt  peak  voltage  will  produce  a  swing  of 
±125  kc.  The  transmitter  is  self-contained, 
except  for  the  necessary  power  supply.  A  filter 
box^  including  filters  for  each  power  input 
lead,  is  included  to  minimize  rf  leakage  from 
the  input  power  leads. 

The  model  1462-Al  is  readily  adaptable  to 
standard  rack-panel  mounting  and  an  opening 
in  the  unit  admits  power,  cooling  air  and  the 


modulating  signals,  with  an  air  seal  to  prevent 
air  leakage. 

Although  this  unit  is  capable  of  FM  modula- 
tion as  is,  the  application  at  this  station  was 
to  be  an  AM  driver  for  a  final  using  a  4X150A 
tube  as  a  class  **C"  modulated  arapKfier,  In 
such  service  as  this^  a  total  of  only  10  or  15 
watts  rf  output  were  required.  However, 
should  one  use  this  little  box  as  a  complete 
AM  phone  transmitter  in  itself,  with  an  output 
of  50  watts  rf ,  on  220  mc,  a  modulaitor  of  about 
75  watts  audio  would  be  necessary. 

The  circuit  contains  a  frequency  modulated 
ciystal  oscillator  operating  at  1/6  the  output 
frequency^  and  originally  used  crystals  in  the 
range  from  35.53  to  39,17  mc.  In  order  to 
cover  the  220-225  mc  band  then,  the  crystal 
used  would  have  to  be  between  36.6  and  37,5 
mc,  and  the  FM  generating  portion  of  the  cir- 
cuitry would  be  disabled  or  eliminated,  so 
that  the  output  from  the  1462-Al  would  be 
AM  instead  of  FM. 

Since  crystals  of  this  range  are  rather  hard 
to  come  by,  except  by  hard  cash,  an  alternative 
arrangement  was  rigged  up  in  the  form  of  a 
crystal  oscillator-tripler  box,  mounted  external 
to  the  1462-Al,  and  working  into  it  with  a 
short  lead.  This  scheme  will  allow  the  use  of 
common    8    mc    rocks^    the    necessary    actual 
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frequencies  being  8148  kc  to  8333  kc,  to 
cover  the  band.  Also  this  new  crystal  oscillator 
will  be  much  more  stable  than  the  original  FM 
crystal  circuit  of  36  mc.  Should  FM  be  desired 
at  a  later  date,  the  unit  may  easily  be  put 
back  to  its  original  state* 

Power  requirements  for  the  full  50  watts  of 
220  mc  rf  output  will  require  a  plate  supply 
of  500v  dc  at  300  ma  for  the  final  tubes,  wliich 
are  a  couple  of  2C39A's,  and  a  supply  of 
300v  dc  at  100  ma  will  be  necessar>^  for  the 
exciter  stages.  6.3v  ac  at  3.5  amps  will  be  re- 
quired for  the  heaters  of  all  the  tubes. 

Modifications 

Refer  to  the  photograph  of  the  unit*  The 
external  minibox  can  be  seen  mounted  to  the 
right  of  tlie  1462-Al  transmitter.  Closer 
inspection  will  show  the  crystal-tripler  excita- 
tion lead  into  the  main  box  from  the  minibox. 
Now  refer  to  the  two  schematics.  An  original 
mimodified  schematic  is  shown  in  Fig.  1,  In 
Fig,  2,  are  shown  the  modilications  to  be 
performed. 

The  rundown  on  the  original  schematic 
shows  V'lOl  as  a  modulator-driver.  This 
tube  is  not  used  and  mav  be  removed.  V-102 
was  originally  the  crystal  oscillator-tripler. 
This  tube  will  remain  a  tripler,  but  the  crystal 
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oscillator  function  will  be  performed  by  the 
external  bnx  oscillator-tripler  just  described. 
The  diode  modulator  associated  with  tliis  stage 
is  disconnected  and/ or  removed.  V-103  was 
originally  a  doubler*  Its  operation  %\dll  become 
that  of  a  tripler,  and  no  changes  are  necessary 
to  do  this.  V-104  and  V-105  will  remain  as 
is— buffer  and  driver— as  well  as  the  final  two 
tubes^  V-107,  V-108,  performing  the  function 
of  a  straight  through  amplifier. 

In  the  modification  then,  we  wiU  ha\  e  the 
following  line  up; 

New  tube  6BH6  as  an  S  mc  crystal  stage 

(actually     8155     kc     for    operation     on 

220,185— the  desired  frequency) 

New  tube  5763  as  a  tripler  to  24,46  mc, 

The  above  two  tubes  to  be  contained  in 

the  external  minibox. 

V-102  as  a  tripler  from  24.46  to  73.35  mc, 

V-103  as  a  tripler  from  73.35  to  220.185 

mc* 

V-104,  105,  106,  107  and  V-108,  as  origin 

nal  with  no  changes. 

The  muUiplication  is  now  27  times,  in.stead 
of  the  original  6  times. 

The  8  mc  crystal  oscillator  plate  supply  is 
derived  from  dropping  resistors  in  the  common 
300  volt  line  and  this  is  further  stabilized  by 
a  couple  of  0B2  gas  regulators  in  series,  as 
shown,  The  5763  tripler  plate  coil,  which  is  to 
be  resonant  at  24,46  mc^  is  a  slug-tuned  unit, 
one-half  inch  in  diameter,  close  wound  with 
16  turns  of  no,  20  enamelled  wire.  A  short 
lead  of  two-inches  is  then  brought  out  of  the 
minibox  and  a  hole  is  drilled  in  the  1462-Al 
adjacent  to  the  original  crystal  socket.  This 
provides  coupling  between  the  two  units.  Pin 
jacks  are  used  here- 

Rearrange  the  circuitry  of  the  fomier  crystal 
oscillator- tripler  stage  V-102,  as  per  Fig,  2, 
and  insert  the  24*46  mc  excitation  from  the 
minibox  into  the  hot  pin  of  the  crystal  socket 
of  V-102,  The  plate  coil  of  this  stage,  formerly 
resonant  from  106  to  117  mc,  is  now  padded 
with  a  12  mnrifd  fixed  high-quahty  capacitor 
to  make  the  coil  resonant  at  73,35  mc.  From 
this  point  on,  throughout  the  rest  of  the  trans- 
mitter, everj^ing  is  normal  and  unchanged. 
All  coils  may  be  grid-dipped  to  their  respec- 
tive frequencies  and  peaked  for  maximum  after 
the  unit  is  fired  up*  A  small  blower  will  be 
necessary'  to  cool  the  2C39A's  when  ninning 
maximum  power*  Tliis  may  be  conveniently 
mounted  behind  the  rack  panel. 


Ope  rot  ion 

Using  a  watt  meter  rated  good  at 
on  the  output  of  the  transmitter,   all 


220  mc 
tuning 
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Front  Panel  View  of  the  Telechrome 
I462-A1    Transmitter. 

Mini  box  ot  the  right  of  the  transmitter  con- 
tains the  8  Mc  xtal  stage  and  the  24  Mc 
tripler  stage.  Voltage  regulator  tubes  at  top 
of  box. 

Short  lead  couples  the  24  Mc  component 
into  the  Telechrome  transmitter  at  the  24 
mc  pointy  which  is  the  former  crystal  socket. 
The  transformer  mounted  below  the 
1462-Al  fs  o  6.3v  ac  filament  transformer. 
Tuning  controls  are  on  top  and  on  th^  front 
of  the    1462^A], 

slugs  and  capacitors  should  be  peaked  for 
maxiTnum  output.  The  inpiit  to  the  final  2C39A 
tubes  will  run  about  150  watts  fuHv  loaded, 
and  at  tliis  input,  something  over  50  watts  if 
output  will  result,  A  properly  rated  modulator 
may  be  inserted  into  the  500  volt  liuc  to  the 
final  stage  for  high  level  modulation.  While 
this  may  not  be  the  very  best  way  to  modulate 
a  grounded-grid  stage,  it  does  work  satis- 
factorily. Should  tlie  unit  be  used  as  an  AM 
driver  for  a  larger  220  mc  fijial  amplifier,  as 
is  used  at  this  station,  the  plate  voltage  on 
the  2C39A's  may  be  reduced  down  to  that 
neeessar\  for  the  proper  rf  output.  For  exam- 
ple, using  only  250v  dc  and  drawing  a  current 
of  150  ma  (37,5  watts  dc  input)  an  output 
of  15  watts  is  produced.  This  drives  a  modi- 
fied surplus  TRA-19  final  to  200  watts  input, 
and  with  an  efficiency  of  50%,  will  represent 
100  watts  rf  output  into  the  transmission  line. 
The  1462-Al  unit  of  course,  with  its  capability 
of  50  watts  plus  output,  will  most  certainly 
drixe  anytlung  in  the  way  of  a  Ikw,  220  mc 
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Transmitters 
rom  the  T-28/APT-1 


Leroy   May  W5AJG 
9428   Hobart   St. 
Dallas    18,   Texas 

Fhota  credit:  Jim  Dungan,  Daifas 


The  surplus  transmitter  T-28/APT-1  is  an- 
otlier  in  a  series  of  Radar  Jamniiiig  units  which 
were  us  eel  during  ^X'^V-II  to  cover  a  wide  range 
of  VliF-UHF  frequenci^.  It  covers  the  fre- 
quency range  from  approximately  90-220  me. 
Since  this  excursion  crosses  the  144  me  ama- 
teur assignment,  approximately  tlie  same  tech- 
niques used  in  the  conversion  of  the  ARQ-8, 
elsewhere  in  this  issue,  mav  be  used  to  convert 
one  of  these  units  into  a  2  meter  AM  transmit- 
ter or  driver.  Likewise,  a  second  T-28/APT-1 
mav  be  used  to  convert  into  an  SSB  transmitter 
or  exciter^  in  the  manner  of  the  two  previously 
described  ARQ-S^  50  mo  units.  Only  the  ri 
sections  of  these  equipments  are  used. 

Roller  coil  inductors  (rollo  coils)  in  contact 
with  small  wheels  riding  along  the  individual 
turns  of  the  coils  are  used  in  this  higher  fre- 
quency T-28/APT-1  unit,  and  the  final  stage 
may  again  employ  either  a  type  832A  tube  or 
an  829B  tube,  according  to  the  power  output 
desired.  Most  of  the  T-28/APT-1  transmitters 
came  equipped  \\ith  the  832A  t\T>e  installed 
in  the  final  tube  socket. 

Fig*  1  shows  the  original  wire  traced  sche- 
matic circuit  of  the  T'-28/APT'L  Fig,  2  shows 
the  AM  modification— and  Fig.  3  covers  the 


necessary  SSB  modifications.  Since  most  of  the 
details  given  in  the  previous  aitiele,  concern- 
ing 50  mc,  will  also  applv'  to  the  present  con- 
versions on  144  mc,  it  is  recommended  that 
you  read  it  before  stalling  these  alterations.  On 
these  two  modified  schematic  diagrams,  the 
original  components  are  left  unmarked^  while 
the  added  or  changed  parts  are  so  indicated 
with  tlieir  new  values. 

Power  outputs  of  the  units  will  be  somewhat 
similar  to  the  50  me  versions,  that  is,  the  AAl 
transmitter  will  produce  from  18  to  50  watts 
carrier  power  output,  depending  upon  the  final 
tube  used,  while  the  SSR  transmitter  PEP  in- 
put can  be  anything  from  about  35  watts  to 
150  watts. 

Modifications 
To  convert  into  an  AM  unit:  The  panel 
mounting  arrangement  and  shielding  require- 
ments are  identical  to  the  T~51A/ARQ-8  as 
modified  into  a  50  mc  AM  tiansmitter.  In  this 
case  of  the  T-28/APT-1  modified  into  a  144 
mc  AM  rig,  the  first  order  of  business  is  to 
eliminate  the  push-pull,  self -excited  oscillator 
using  type  6C4  tubes,  and  insert  in  their  place. 


m. 
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a  crystal-oscillator,  doiibler  stage  using  a  type 
6BH6  tube.  Easily  obtained  8  mc  type  ciystals 
may  be  used  here,  with  the  plate  circuit 
doubling  to  16  mc,  A  second  type  6BHG  tube 
operating  as  a  tripler,  will  multiply  tlie  16 
mc  outi:)ut  to  48  mc,  and  this  wiU  then  be  link 
coupled  to  the  1st  832 A  stage  grid  circuit.  As 
in  the  previous  transmitters,  this  832 A  stage 
was  originally  a  mixer,  accepting  rf  drive  plus 
wide  band  noise.  This  is  no  longer  needed  and 
the  stage  in  question  merely  becomes  a  con- 
ventional type  tripler,  with  the  grid  resonant 
to  48  mc  and  the  plate  circuit  tuning  tlie  144 
mc  frequency. 

This  832A  tripler  will  in  turn  drive  the  final 
144  mc  straight-through  Class  **C"  amplifier, 
which  w  ill  be  either  an  832A  type  or  an  829B 
type,  depending  upon  tlie  power  output  de- 
sired* \\^hen  changing  tlie  final  tube  type,  it 
will  be  necessary  to  change  the  value  of  the 
grid  resistor  as  well  as  the  screen  dropping 
resistor  associated  with  tliis  stage.  The  sche- 
matic of  Fig.  1  details  such  necessary'  changes. 
A  key  jack  is  indicated  on  this  AM  version^  and 
should  CW  operation  be  desirable,  the  power 
input  may  be  upped  a  bit  more,  without  dam- 
age to  the  829B  tube. 

Now,  regarding  the  plate  circuit  rollo  coils 
when  using  this  maximum  type  power  input- 
it  is  true  that  the  heavy  duty  cycle  type  Class 
'C''  operation  can  very  likely  cause  the  roller 


contact  of  the  rollo  coils  to  tend  towards  some 
arcing,  and  possibly  some  heating,  if  very 
mucli  tuning  is  done  under  such  full  power. 
This  was  mentioned  in  the  previously  pub- 
lished 50  mc  AM  conversion  of  the  T-olA/ 
ARQ-8,  and  it  was  there  stated ,  that  somewliat 
better  efficiency  might  be  obtained  by  remov- 
ing this  firud  plate  ciicuit  rollo  coil  and  replac- 
ing with  an  L-C  combination  specifically  res- 
onant to  the  operating  frequency.  Such  an 
arrangement  can  be  duplicated  in  the  T-28/ 
APT-1,  if  desired^  by  moimting  a  coil  and 
varivible  capacitor  resonant  to  144  mc  in  place 
of  the  original  roUo  coil  and  output  circuit*  A 
one  or  two  turn  link  for  ri  output  wiU  replace 
the  original  T-28/APT-1  output  circuit.  A  com- 
bination that  is  useable  may  take  the  form  of  a 
10  mmfd  per  section  split-stator  capacitor  in 
con|Lmction  witfi  a  coil  of  two  turns  of  No,  12 
enamelled  wire,  \\  ound  on  a  1%  inch  diameter, 
spaced  %  inch^  tapped  in  the  center  for  the 
HV  connection. 

If  an  832A  is  used  in  the  final  or  if  the  829B 
type  tube  is  throttled  dowia  in  power  input, 
this  change  in  tlie  final  L-C  circuit  is  hardly 
worth  while,  as  no  decrease  in  efiiciency  or  un- 
warranted heating  will  occur  at  about  the  20 
watt  output  level.  In  any  event,  it  is  recom- 
mended that  the  original  rollo  coil  be  left 
intact  even  with  the  higher  power,  and  if 
trouble  is  encountered,  then  corrective  steps 
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can  be  taken, 

Should  high-level  Class  "C"  AM  modiiktion 
be  desired,  die  modulator  may  be  inserted  in 
the  high-voltage  lead  of  the  final  tube,  A 
modulator  capable  of  from  15  to  50  watts 
audio  output  \\i]\  be  reciuired,  according  to  the 
final  rf  tube  selected-  Used  as  an  AM  trans- 
mitter then,  one  can  reasonably  expect  the 
following  performance;  using  an  832A  in  the 
final,  the  input  for  Class  ''C"  AM  phone 
operation  will  be  32  \^  atts.  The  efiBciency,  (dc 
input  to  rf  output)  will  run  around  55^  or  so, 
which  will  result  in  an  output  of  about  18 
watts  carrier  power.  On  CW  operation,  this 
input  may  be  raised  to  at  least  40  watts  and 
will  result  in  a  22  watt  output  carrier.  Using 
an  829B  in  the  final,  the  input  for  Class  "C" 
AM  phone  operation  will  be  100  watts.  The 
efficiency  will  nm  about  50%  and  ^^ill  produce 
an  output  of  at  least  50  watts  carrier  power. 
On  CW  operation,  this  input  may  be  raised  to 
at  least  120  watts  and  will  result  in  a  65 
watt  output  carrier.  The  screen  voltage  and 
current  will  be  about  200 v  dc  and  30  ma. 
Grid  current  should  run  10  or  12  ma.  Keying 
is  accomplished  via  a  closed  circuit  key  jack  in 
die  final  cathode  circuit. 

To  cot II  fit  into  an  SSB  unit:  Procure  a 
second  identical  T-28/APT-1  unit  and  proceed 
as  follows,  referring  to  Fig,  3.  The  first  step 
here  is  to  replace  once  more  the  6C4*s.  This 


time,  the  ci-ystal  osciUator-tripler  tube  to  be 
installed  is  a  twin-triode  6J6  type.  The  ciystal 
frequency  will  be  41.0  mc,  tiipling  in  the 
second  half  of  the  6J6,  to  123  mc.  This  fre- 
quency is  then  amplified  b>^  a  new  buffer  tube 
(6BH6)  and  this  tube  in  turn  drives  the  first 
832 A  high  le\^el  mixer  via  its  new  grid  coih  AH 
up  to  this  point  assumes  21  mc  SSB  energy 
a\  a  liable  from  a  20  A  or  something  similar,  in 
order  to  mix  to  144  mc*  Should  another  SSB 
frequency  be  desired,  such  as  14  mc,  then 
the  injection  string  will  have  to  be  altered  to 
suit.  This  was  discussed  at  some  length  in  the 
original  article  on  the  T-51A/ARQ-8  set-up. 
The  plate  voltage  of  the  crystal  oscillator 
portion  of  the  6J6,  as  well  as  the  plate  of  the 
tripler,  is  regulated  for  best  stability.  This  is 
procured  from  an  external  +150  volt  regulated 
supply  and  these  two  stages  should  nm  con- 
tinuously, coming  on  with  the  heaters  of  all  the 
tubes.  The  four  new"  coils  to  be  wound  will  be 
L-1,  L-2,  L-3  and  L-4.  The  first  three  are  ordi- 
nary slug  hme  imits  resonant  to  either  41  mc  or 
123  mc-  The  coil  L-4  is  to  be  resonated  with 
the  832 A  tube  input  capacitance  to  123  mc. 
Coupling  from  L-3  to  L-4  consists  of  two-turn 
links  on  either  coil.  A  new  grid-leak  of  10k  con- 
nects from  the  center  of  L-4  to  ground. 

21  mc  SSB  energy  is  fed  into  the  cathode 
of  the  first  832A  through  the  500  mmfd 
coupling  capacitor.  The  screen  voltage  on  this 


6SH6 


832A 


B^Zfi,/Bt3Q 


tf  -AAlii 


I k*  u , " 


Kltt     » 

sst  T^tnm  TOP  «}£« 


««*>« 


fiap*5 


ftS2A 


»»• 


T^ 


f^ 


511 


m*^ 


HFATIHS 


^ GURI     t 


Added   Components   in    red 


54 


73  MAGAZINE 


83iiA  mixer  tube  is  derived  from  a  5k,  5 
watt  resistor  from  the  250  volt  supply  furnish- 
ing voltage  for  the  6BH6  plate  and  screen  and 
for  the  S32A  mixer  plate. 

Changes  in  the  final  stage  to  operate  in  a 
linear  fashion,  will  first  depend  on  the  choice 
of  tubes,  either  the  832A  or  the  829B  type. 
The  screen  grid  voltage  dropping  resistor  may 
be  adjusted  so  that  the  two  OB2  regulator 
tubes  fire  properly  to  provide  the  regulated 
216  volts  dc-  The  rollo  coils  associated  with 
the  plate  circuit  of  tlic  previous  832A  mixer 
stage,  the  grid  circuit  of  the  final  and  the  plate 
circuit  of  tlxe  final  will  remain  as  is.  Unlike 
the  AM  moclifieation  just  described  using  the 
829B  tube,  this  SSB  version  will  not  require 
the  substitution  a(  a  new  fina]  tank  circuit* 
This  is  of  course  due  to  the  lighter  duty  cycle 
of  this  mode  of  operation.  It  wiU  be  necessaiy, 
hoAvev^er,  to  provide  some  fixed  bias  for  the 
final  832A/829B  linear  stage  to  set  the  proper 
resting  plate  current,  which  will  be  approxi- 
mately 10  ma  for  the  832 A  and  15  ma  for  the 
829B.  This  will  end  up  around  —15  to  —25 
volts  or  so  and  may  be  provided  by  a  small 
siJicon  supply  with  a  variable  pot  for  exact 
adjustment. 


As  for  power  deliv  ered  in  the  SSB  \  ersion; 
Should  the  832 A  be  used  in  the  final,  an  input 
of  from  35  to  45  watts  pep  may  be  used.  This 
will  result  in  an  output  of  from  15  to  20 
watts  pep  and  \vill  l)e  more  than  enough  to 
drive  any  grounded  cathode  ty'pe  linear 
amphfierj  such  as  push-pull  4X230B's  to  maxi- 
mum power  on  144  mc.  Should  the  T-28/- 
AJPT-1  be  used  as  a  complete  transmitter 
without  a  following  higher  power  amplifier. 
then  of  course,  the  choice  should  be  the  829B 
tube  (or  perhaps  an  5894).  This  tube  will  al- 
low an  input  of  some  120  to  150  watts  PEP 
and  will  deliv  er  on  tlie  order  of  from  60  to 
70  watts  PEP  output.  Plate  voltage  may  be 
auA'thing  on  up  to  750  volts. 

This  particular  nuit  was  checked  out  at  this 
station  using  an  S29B  tube  with  a  plate  sup- 
ply of  600\'  dc.  The  screen  was  regulated  at 
the  usual  216  volts  and  the  final  negative 
bias  was  approximately  —25  volts.  Resting 
plate  current  \^us  15  ma.  With  a  two-tone 
test  signal  driving  the  final  plate  cmrent  to 
100  ma,  an  output  of  30  watts  a\  erage  power 
was  measured.  Speech  easily  drives  the  unit 
up  to  the  70  watts  pep  output  mentioned 
above. 
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Slug  tuned  ceramic  form  V^"  dfo — 15  turns  #24  onem  close  wound 
Slug  tuned  ceramic  form  I/4''  dia —   9  turns  #22  onem^ — V2"  long, 
10  turns  #16  tinned  V2^^  dia. —  1"  long  winding — center  topped, 
IResonote  all   coils  to   frequency  with  GDO) 
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Added  components  in  red.  The  "mixer"  fead  (shown  in  black)  coming  from  the  meter  switch 
should  be  connected  to  the  center  point  of  the  resistor  divider  (shown  in  red)  in  the  cathode  of 
the  first  83 2A, 


rollo  coils  Will  not  require  retuiiing 
unless  excursions  in  frequency  of  more  than 
several  hundred  kilocycles  becomes  necessary, 
A  word  about  TVL  According  to  the  local 
situation,  it  may  be  necessary  in  some  loca- 
tion*) to  go  to  a  bit  more  trouble  in  the 
shielding  of  this  unit,  as  well  as  filtering  of 
the  heater  and  plate  supply  leads.  Standard 
de-TVI  procedures  should  be  used.  Also  close 
attention  should  be  paid  to  ascertain  if  any 
unwanted  spurious  products  are  present  due 
to  the  mixing  process.  Be  very  careful  to  see 
that  the  injection  frequency  used  to  mix  with 
the  SSB  energy  does  not  leak  through  the 
final  Either  130  mc  (used  with  14  mc  SSB), 
or  123  mc  (used  with  21  mc  SSB)  must  not  be 
allowed  to  radiate.  A  reenti-ant  cavity  filter 
between  the  transmitter  if  feeding  the  antenna 
or  between  this  b^ansmitter  and  the  following 
higher  power  linear,  is  excellent  insurance 
towards  helping  prevent  troubles  of  this 
nature. 

Further  Suggestions 

The  preceding  work  was  an  assignment  project 
of  the  Central  Technical  Net  of  A,F.  MARS 
in  Texas  and  as  such,  several  of  the  units  were 
distributed  to  different  \^^orkers  for  experi- 
mentation» 

One  interesting  variation  originated  with 
K5JHG  Skeets  Hogan  of  Atlanta,  Taxas,  who 
came  up  with  a  very  simple  modification  to  put 
the  T-28/APT-'l  to  work  on  NBFM  on  144 
mc.  Essentially,  this  modification  follows  the 
above  described  AM  version  alterations,  but 
with  the  following  changes  referring  to  Fig,  4, 
instead  of  using  type  6BH6  tubes  in  the 
crystal  oscillator-multiplier  string  as  set  forth 
in  Fig,  2,  K5JHG  substituted  a  type  6AK5 
for  the  crystal  oscillator-doubler,  and  used  a 
12  mc  crystal— doubling  in  the  plate  to  24  mc. 
This  then,  drives  into  another  type  6AK5 
doubler  with  its  plate  circuit  resonant  to  48 
mc.  From  here  on  out,  the  balance  of  the 
modification  follows  that  of  Fig.  2— that  is— the 
48  mc  energy  is  fed  into  tlie  first  832 A  tripler 
tube  of  the  T-28/APT^l,  and  thence  to  the 
final. 

To  accomplish  the  NBFM  bit,  a  type  6SL7 
double  triode  tube  is  used  as  a  speech  ampli- 
fier with  a  carbon  mike  inserted  in  the  cathode 
of  the  first  section.  The  plate  of  the  second 
amplifier  section  is  coupled  through  a  capacitor 
of  .01  mmfd  to  the  screen  of  the  6AK5  crystal- 
doubler  tube.  Apparently,  the  audio  voltage 
from  the  6SL7  impressed  across  the  screen 
resistor  of  the  6AK5  modulates  the  electron 
stream  of  the  tube^  accomplishing  a  combina- 
tion of  both  frequency  modulation  as  well  as 
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some  residual  amiilitude  modulation  of  the 
crystal-doubler  tube.  Since  the  multiplier 
stages  follovdng  this  tube  operate  under 
Class  *'C"  conditions,  the  AM  component  is 
vhtually  washed  out  by  the  FM  limiter  action, 
and  when  multiplied  to  the  final  frequency  of 
144  mc,  onlv  NBFM  remains.  K5JHG  uses 
this  T-28/APT4  NBFM  unit  as  a  driver  for 
his  144  mc  4X150 A  final  amplifier  as  well  as 
a  driver  for  his  432  mc  tripler  set.  This  ar- 
rangement appears  to  work  very  well  on  both 
144  mc  and  432  mc  and  is  mentioned  as  a 
further  example  of  the  versatility  of  the 
T^28/APT'l  surplus  set. 

Other  arrangenients  may  also  be  used  to 
produce  frequency  or  phase  modulation  in  the 
T-28/.\PT-l.  Several  schemes  are  discussed  by 
Frank  Jones  in  his  "VHF  For  The  Radio 
Ainateur."  A  very  atti'active  scheme  is  the 
bridged-T  type  phase  modulator  uesd  in  con- 
junction with  8  mc  crystals  and  could  con- 
veniently be  adapted  to  this  T-28  unit. 
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On  receiving  3  copies 

of  73 

Of  strange  status  symboh  I  often  have  hearcl^ 
But  a  three  copy  family  s  sirangelij  absurd. 
There's  one  for  Me,  and  one  for  my  filius^ 
And  one  for  my  Wife— that's  kind  of  silhis. 
My  son  onhj  eats  it— he's  less  than  a  year,  .  . 
Satjs  my  wife,  '\   .   .  Hornehrew  means  some 

kind  of  beer?'' 
Yet  even  so,  I  think  the  joke  is  immense. 
Not   merely    because    ifs    at   Wayne   Greens 

expense^ 
But  in  73  humors  endemic. 
And  'Ticas  easij  avoiding  a  lengthy  polemic* 
So  like  Egijpfs  kham-sin-in  March  invariable, 
I  need  no  fourth  since  that's  only  bury  able 

Similia  Similibus  Curantur 
Bob  Rohbins-KSHTB 
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TRANSCEIVER  HIT  PARADE 


HALLICRAFTERS 


P150  DC  Supply 
MR  160  Mobi  e 

COLLINS 


bR  160  Trans- 
ceiver      349.50 

P150  AC  Supply/ 
speaker       99.50 

109.50 
o'jnt  14.50 


KWIVl  2  Transceiver 
516  F2  AC  Supply 
MP  1  DC  Supply 
351  D2  Mobile  Mount 

DRAKE 

TR  3  Transceiver 
AC  3  AC  Supply 
MS  3  Speaker 
DC  3  DC  Supply 
Mklll 

NATIONAL 

NCX  3  Transceiver 
NCX-A  AC  Supply/speaker 
NCX-D  DC  Supply 

SBE 

SBE-33  Transceiver 
SB  2-DCP  DC  Inverter 
SB-1  Mobile  Mount 
SB-1  LA  Linear 

SWAN 


Swan  400  Transcievers 
Swan  406  VFO 
Swan  420  VFO 
Swan  1117B  AC  Supply 
Swan  512  DC  Supply 


1150.00 
115.00 
1 98,00 
120.00 


550.00 
79.85 
19.95 

129.95 
6.95 


369.00 
110.00 
119.50 


389.50 

79.50 
12.50 

279.58 


375.00 
65.00 

120.00 
75.00 

145.00 


Write  for  our  Special 
Transteiver  Packet 


WE  SET  THE  PACE! 

Our  reolistie,  down  to  eorfk  pricing  coupled  wifh  full 
guoranfee  ond  good  service  sHIl  leads  fhe  field.  Remem- 
ber— We  don't  clotm  to  be  the  biggest — only  the  most 
reliable.  We've  been  ot  it  a  long  time — We  have  the 
know  how*  If  you  ore  not  olreody  o  satisfied  customer 
give  us  o  try  now; 

73 

Stan  Burghordt  W0BJV 

These   Prices   Aje   Cash  —  No   Trade 

BC   221 P  Frequency   Meter  I         $  49.00 

CENTRAL  ELECTRONrCS  MM-2  Scope 54.00 

CENTRAL  ELECTRONICS  600L  Linear       ...  179.00 

CLEGG   ZEUS  Transmitter  with    supply 495.00 

COLLINS  30L-1   KW  Linear    .... 390.00 

COLLINS  32V3   Transmitter ,  . 195.00 

COLLINS  SM-2  Microphone  f/new 32,00 

COLLINS  76S3  Receiver,  fate  serial  #,  1/new 495.00 

DRAKE  2A   Receiver   . , ..,_.,.,_.. 169.00 

EJCO  722  VFO 44. DO 

FINNEY  A62  2/6  Meter  Beam  (like  new] 19.00 

GLOBE   Chfef  deluxe  transmitter 44.00 

GONSET  GSB400  SSB  Exciter __....,..   225.00 

HALLICRAFTERS  HA-2  two  meter  Transverter  with  P26  Matching 

AC  Power  Supply  240,00 

HALLICRAFTERS  HA-8  Splatter  Guard . 15-00 

HALLICRAFTERS  HT-32  AM/CW/SSB  Transmitter   . .  . .  _ 299.00 

HALLICRAFTERS  HT'32A  AM/CW/SSB  Transmitter    319.00 

HALLICRAFTERS  HT-37  AM/CW/SSB  Transmitter  ..............   279.00 

HALLICRAFTERS   HT-41    KW   Linear 229.00 

HALLICRAFTERS    SR-150    Transceiver    with     P-150    AC    Supply, 

P-150  DC  Supply  and  Mobile  Mount   . ,  .    549.00 

HALLICRAFTERS   SX401-IIIA 189.00 

HALLICRAFTERS  R-46B  Speaker   7.00 

HALLICRAFTERS  R-47  Speaker    7.00 

HEATH  VF-1  VFO    . 15,00 

HEATH  TX-l  Apache  Transmitter  .....,'  - 169.00 

HUNTER   Bandit  2000    fmear  , 390.00 

JOHNSON  VALIANT  H  factory  wired  (like  new)  349.00 

JOHNSON  RANGER  1  Transmitter .129,00 

JOHNSOPI    122   VFO 29.00 

JOHNSON   250-39   TR   Switch , . ;, 19-00 

JOHNSON  250-46  Phone  Patch    .  _ ...,_... 15.00 

JOHNSON  Valient  fac,  wired,  exc.    .  .  .        ,.,.....    .   199/00 

NATIONAL  NCX-3  with  AC  Supply,  Demonstrator  with  full  warranty  399-00 

NATIONAL  NC-300  with  speaker 179.00 

P&H  LA400C  Linear  Amplrfier  (like  new)  119.00 

SBE33  Late  model  Transceiver , .  319.00 

SBEl-LA  Linear  (like  new)    229.00 

SBE-DC  Mobile   Inverter  Supply    ,  .  . 44.00 

SWAN  SW420  Transmitter 135.00 

SWAN   SW'175  Transceiver    179.00 

SWAN  SW  12  DC  800  volt  mobile  supply .     79.00 


SPECIAL  HALLICRAFTERS  VHF  PACKAGE: 

HA-2    Two    Meter   Transverter    ......... 

HA*6    Six    Meter   Transverter 

P'26  AC   Power  Supply    . 

OUR  SPECIAL  $490.00 


Regular  $349.50 

Regular  $349.50 

Regular  $  99,50 

Cash  Only  $798,50 


WRITE   FOR   LATEST  REVISED   BULLETIN 

ISSUED  MONTHLY 
AMERICA'S  MOST  RELIABLE   DEALER 


BOX 

37A 


PKONE 

886 
5749 


WATERTOWN,   SOUTH    DAKOTA 


CorresDondence  from  the  Members 


Letters  we  het  you  wonH  see  in  QST 


GenUemen: 

Tlianks  for  your  notice  of  estpiratioa  of  my  niemtiership 
in  the  ARRL, 

In  refaroiec  to  the  second  paragraph  on  the  expiration 
notice,  I  ha%^e  decidedly  NOT  valued  my  membership  in 
said  organ izai to n«  inasmuch  as  it  seems  they  are  now 
making  every  efl'ort  to  cause  me  to  lose  the  Amateur  Radio 
License  (Conditional)  which  the>^  helped  me  to  get. 

Over  the  past  omnths  I  have  carefully  studied  both  the 
pros  and  cons  of  the  current  controversy  which  your  or- 
ganization has  promoted  as  regards  incentive  licensnig^  and 
I  feel  that  the  ARRL,  which  through  never- tiring  efforts, 
is  even  today  swelling  the  ranks  of  Amateur  Radio  through 
the  media  of  its  organized  classes,  contests,  certificates, 
etc,  has  achieved  the  pinnacle  of  hypocrisy  in  submitting, 
without  the  concurrence  of  the  membership  -which  it 
claims  to  represent,  a  petition,  the  results  of  which  must, 
according  to  one's  viewpoint,  either  severely  curtail  the 
privileges  of  a  large  percentage  of  American  radio  ama- 
teurs c*r  present  a  minority  group  of  same  with  un- 
warranted (not  unlearned,  but  un- warranted)  privileges 
at  the  expense  of  the  larger  group. 

I  do  not  write  this  letter  in  argument  to  statistics— 
you,  not  I,  have  the  statisticians  in  employ,  I  do  argue 
that  it  is  your  campaigning  which  has  created  the  current 
crowding  of  the  amateur  bands  which  you  so  deplore;  Yet, 
while  the  right  hand  deplores  this  crowding  and  solicits 
legislation  to  alleviate  it,  the  left  continues  to  campaign  for 
greater  nicinebrship  (and  crowding)  m  the  ranks  of  Ama- 
teur Radio.  Neither  do  I  refute  the  statements  which  im* 
ply  tliat  your  fear  the  "young  nations**  of  the  world  will 
have  little  sympathy  for  a  group  of  radio  amateurs  in  the 
United  States.  I  do,  however,  to  a  considerable  degree  lis- 
ten to  the  amateur  liands  in  Europe,  and  at  the  same  time 
study  enough  internal ioiial  politics  to  realize  that  the  eli- 
mination of  the  privileges  of  a  large  group  of  U.  S.  licensed 
radio  amateurs  to  the  benefit  of  a  minority  thereof  will  not 
make  one  iota  of  diflerence  to  these  "young  nations"  in 
their  clamor  for  more  of  the  radio  spectrum. 

From  the  above  expression  of  my  opinion,  gentlemen, 
you  will  perhaps  have  some  inkling  of  the  reason  for  my 
failure  to  renew  my  membership,  and  for  my  campaigning 
within  my  modest  circle,  for  others  to  follow  my  example^ 

I  have  for  some  years  been  a  member  of  another  or- 
ganisation which  claims  to  represent  the  desires  of  its 
membershtp,  and  from  experience  with  it  I  have  become 
highly  critical  of  organizations  which  pay  lip-service  to 
representation,  vowing  never  again  to  knowingly  maintain 
connections  with  an  organization  which  follows  the  "You 
boys  just  keep  quiet  and  do  what  we  tell  you — ^we  know 
what*s  best  for  youf  line.  I  refer  to  the  Air  Line  Pilots 
Association,  once  powerful  and  with  a  fanatically  loyal 
meniLership ;  subject  within  the  last  two  years  to  a  de* 
vastating  internal  political  shapeup^  including  a  loss  of  20% 
of  their  paying  membership— all  as  a  direct  consequence 
of  a  "*  ,  ,  we  know  what's  best  .  .  ,*'  phOosophy,  and  an 
unwillingness  to  swallow  their  pride,  back  dow^l  and  ioh 
low  the  will  of  the  membership. 

The  purpose  then*  of  this  letter,  is  to  answer  a  question 
and  to  ask  one.  The  question  "Why  are  you  not  roiew- 
ing  your  membership?**  I  have  already  answered.  The 
question  1  direct  to  you  is:  Are  you  gentlemen  of  the 
ARRL  board  smarter  than  the  deposed  politicians  of  the 
ALFA — can  you  learn  by  their  mistakes,  or  will  you, 
as  they  did,  ignore  the  clamor  of  the  members  until  the 
organi7ation  threatens  to  topple? 

Robert  G,  Gross,  Jr. 

WA6YGX/DJ*;^IC 


Bear  Mr.  Huntoon: 

I  received  your  form  letter  of  welcoming  me  back  to  the 
League  for  another  year.  Before  you  go  ahead  and  use 
my  rejoining  the  ARRL  as  part  of  your  statictics  of  be- 
ing in  favor  of  the  Leagues  proposal  RM'449,  please  read 
on. 

At  the  beginning  of  this  fine  mess  that  the  League  had 
started  I  my  first  thought  was  to  let  my  time  run  out  of 
being  a  member  of  the  ARRL.  Then  with  a  little  more  seri* 
OU3  thought  I  decided  that  the  right  way  is  to  do  my  best 
and  help  (by  vote)  put  a  director  in  office  who  cannot  be 
'*brow  b  eaten''  and  become  a  *' yes -man",  once  he  re* 
turned  to  the  "Home  Office*',  If  enough  areas  would  work 
on  this  program  I  fcelieve  the  League  would  be  in  a 
much  better  position  than  it  is  now. 

So  my  main  reason  of  rejoining  the  League  is  to  cast 
my  vote  for  a  new  Southwestern  Division  Director  and  to 
cast  my  vote  (if  we  are  ever  given  that  privilege  by  the 
League)  against  RM-499.  I  am  sick  and  tired  of  reading 
of  the  so-called  16-0  voting  by  the  Directors!  1  The  ARRL 
has  torn  apart  a  fine  organization  and  has  set  it  back  at 
least  ten  years  I 

Not  only  am  I  a  member  of  the  ARRL.  I  have  also 
joined  The  Institute  of  Amateur  Radio.  The  ARRL 
Booster  Pin  I  once  proudly  'wore  not  sits  in  the  dresser 
drawer,  my  efforts  now  will  go  to  the  I  OAR  to  help 
make  it  a  stronger  organization. 

Maybe  stronger  competition  will  make  the  ARRL  sit  up 
and  take  notice  that  they  do  not  control  as  many  of  its 
members  they  think  they  do* 

The  League  is  a  great  one  for  different  contests,  why 
doti't  you  put  your  heads  together  and  come  up  with  some 
types  that  would  make  10  and  15  meters  the  MAJOR 
bands,  Tfelp  promote  these  bands  now  and  we  stand  a 
great  chance  of  keeping  them. 

It  is  very  true  that  the  conimercial  field  is  looking  at 
our  bands  for  the  relief  of  their  crowed  bands.  But  the 
way  you  plan  is  far  from  the  answer. 

Donald  A.  Cofone,  W6RDB 


Dear  Sirs: 

I  am  returning  the  enclosed  notice  of  subscription  ex- 
piration I  do  not  %vish  my  subscription  renewed. 

Since  subscribing  in  1956  I  noted  that  QST  was  not 
aimed  at  the  man  who  was  an  "operator"  and  an  **ama* 
teur'*.  The  articles  were  consistantly  slanted  toward  the 
technician  who  was  a  semi-professional  in  the  electronics 
field*  Older  hams  told  me  at  the  time  I  received  my  li- 
cense that  **you  get  the  deep  stuff  in  QST  and  useable 
information  in  CQ*'.  As  CQ  in  recent  years  has  followed 
QST  the  hams  now  refer  novices  to  a  new  magazine  **73" 
for  the  same  reason  they  used  to  recommend  CQ, 

There  is,  of  course,  the  matter  of  league  membership. 
Yet,  to  support  an  organisation,  one  must  feel  the  or* 
ganization  supports  the  majority  of  its  members.  This  the 
league  does  not  do-  Whether  it  is  in  aiding  those  defend- 
ing themselves  against  a  lawsuit  aimed  at  all  of  us,  or  in 
recognizing  that  the  vast  majority  of  its  members  arc 
general  and  conditional  class  (according  to  the  leagues 
own  figures)  and  setting  policies  accordingly,  the  league 
fails. 

Its  officers  consider  themselves  a  technological  elite  for 
whom  the  FCC  must  make  special  provision  in  its  regu- 
lations to  the  detriment  of  the  majority  of  the  member- 
ship. No  organization  can  expect  to  receive  membership 
support  on  such  a  self- centered  policy. 
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Even  the  arguments  put  forth  by  the  league  in  its  plea 
for  higher  technical  requirements  for  licensing  are  con- 
fused. In  eHect  it  says:  "Because  manufactured  rigs  are 
better  and  cheaper  than  those  a  ham  can  make,  a  ham 
does  not  need  to  know  so  much— so  we  propose  that  he 
be  required  to  know  more.."  This  is  certainly  moving  in  a 
direction  opposite  to  the  presented  evidence.  Another 
hams  petition  giving  the  lower  end  of  the  CW  bands  to 
Advanced  and  Extra  licenses  for  phone  would  deprive  no 
one  and  still  provide  an  incentive.  These  frequencies  are 
empty  and  the  CB's  may  get  them  (or  commercial  m- 
#  Are  s  t  f 

As  a  conditional  licensee  I  do  not  appreciate  the  league^' 
point  of  view  that  I  hold  a  "Sears  and  Roebuck  license". 
An  ex-army  air  corps  radio  operator  mechanic,  I  found 
the  examination  simple  despite  a  12  year  absence  from 
code  operating.  I  am  not  only  active  in  many  public  service 
projects,  but  originate  many  of  them  (see  page  60,  June 
1961  CO).  Bcbg  a  freelance  writer  I  see  that  the  local 
newspap'ers  where  I  am  stationed  know  we  do  more  than 
cause  TVr.  I  hold  nothing  against  the  hot  soldcnng-iron 
typesj  but  I  make  my  contribution  to  ham  radio  too, 

QST  has  just  not  kept  up  with  the   "state  of  the  art." 

Ross  A.  Sheldon  K4HKD  (ex  K5UCH) 
Huntsville*  Alabama 


FCC 
Rule 
Changes 
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The    following    rules    changes    have    been    made    by    the 

FCC,  effective  March   18th. 

g  97.13    Renewal    or   modification    of    amateur    operator   li- 

C'cnse 

(d)  Application  for  renewal  and /or  modifi_cation  (change 
of  address,  etc.)  of  an  amateur  operator  license  shall  be 
submitted  on  FCC  Form  610  and  shall  be  accompanied  by 
the  applicant's  license.  Application  for  renewal  of  unex- 
pired licenses  must  be  made  during  the  license  term  and 
should  be  filed  during  the  last  60  days  of  such  term-  In 
accordance  with  the  provisions  of  this  quarter,  made  timely 
and  sufficient  application  for  renewal  of  an  unexpired  li- 
cense, no  license  with  reference  to  any  activity  of  a  con- 
tinuing nature  shall  expire  until  such  application  sball 
have  been  finally  determined, 

e)  If  a  license  b  allowed  to  expire,  application  for  re- 
newal may  be  made  during  a  period  of  grace  of  one  year 
after  the  expiration  date.  During  this  one  year  period  of 
grace,  an  expired  license  is  not  valid.  A  license  renewed 
during  the  grace  period  will  be  dated  currently  and  will 
not  be  backdated  to  tbe  date  of  its  expiration.  Application 
for  renewal  shall  be  submitted  on  FCC  Form  610  and 
shall  be  accompanied  by  the  applicant's  expired  license. 
S  97,47    Renewal    and /or    modification    of    amateur    station 

license. 

(a)  Application  for  renewal  and  or  modification  (change 
of  addressp  etc.)  of  any  station  license  shall  be  submitted 
on  FCC  Form  610.  In  every  case  the  application  shall 
be  accompanied  by  the  applicant's  license.  Applications  for 
renewal  of  unexpired  licenses  must  be  made  during  the 
license  term  and  should  be  filed  during  the  last  60  days 
of  such  term.  In  any  case  in  which  the  licensee  has,  in 
accordance  with  the  provisions  of  this  chapter,  made 
timely  and  sufRcient  application  for  renewal  of  an  _  un- 
expired license,  no  license  with  reference  to  any  activity 
of  a  continuing  nature  shall  expire  until  such  application 
shall   have  been   finally   determined, 

(b)  If  a  license  is  allowed  to  expire,  application  for 
renewal  may  be  made  during  a  period  of  grace  of  one 
year  after  the  expiration  date.  During  this  one  year  period 
of  grace,  an  expired  license  is  not  valid.  A  license  re- 
newed during  the  grace  period  will  be  dated  currently 
and  will  not  be  backdated  to  the  date  of  expiration.  Appli- 
cations shall  be  submitted  on  FCC  Form  610  and  shall 
be  accompanied   by   the  applicant's   expired   license. 
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S.W.R.  BRIDGE  and 

FIELD  STRENGTH  METER 


Allow  50^  lor 
packing  and 
shipping. 
California  resi- 
dents include 
4%  sales  tax. 


»       v. 


% 


^ 


L** 


■;m 


THE  BEST 
VALUE  WE 

HAVE 

EVER 
OFFERED! 


\ 


A 


An  excellent  combination  unit  fof  either  home 
station  or  mobile  use  ,  ,  .  as  an  accurate  Standing 
Wave  Bridge  and  a  sensitive  Field  Strength 
Meter.  52  ohm  impedance.  Will  take  a  full  kilo- 
watt and  can  remain  \n  the  line  all  of  the  time. 

Grey  metal  case,  5V4"  H  x  1V4"W  x  2T/4"  D, 
with  standard  fittings,  IW  Bright-vue  meter, 
and  detachable,  telescoping  antenna  which  ex- 
tends to   10%". With  instructions  and  schematfc* 


QUEMENT 
ELECTRONICS 

1000  SOUTH  EASCOM         SAN  JOSE,  CALIFORNIA 

"Northern  California's  Most  Complete  Ham   Store" 

SINCE  1933 


HEY!  WIRE! 


OPEN  WIRE  LINE 


This  stuff  has  about  one  tenth 
the  loss  of  coax  and  costs  about 
half  as  much.  Use  this  where 
efficiency  is  of  importance. 


300  ohm  open   line 

copperweld  wires 

for  strength 

100' $2.15 2 

250' $4.85 4 

500' $9.70 7 


fbs. 
lbs. 
fbs. 


450  ohm  open  line 
also  copperweld  wire 

100' $1.90 2  fbs, 

250' $4.50 4  lbs, 

500' $8.59 7   fcs 

ORDER  DIRECT 
and  save 

Standoff 
Insulators 

nail    end     10/$1.50 

wood  screw  end    ..10/$1.50 
pole  clamp   end    ..10/$K75 


slots 
for 
300 
450 
600 
ohms 


1  lb. 
1  lb. 
1  lb. 


Plecrse  intlude  postage  —  as  below. 
Minimum  order  $5  please.  U.S.  only 

Postage       300  mi  600  mi  1000  mi  1400  mi  1800  mi  beyond 
First  2  lbs.      .35        .39        .45  .51  .58  .64 

Eo.odd'tJIb.  .06        .08        .10  .13  .16  .19 


REDLINE 


JAFFREY 


Letters 


Dear  Wayne, 

I  have  never  felt  the  necessity  to  write  to  an  editor 
before*  but  considering  the  effect  that  the  ARRL  proposal 
would  have  on  our  wonderful  hobby  of  amatetir  radio  I 
believe  it  is  very  necessary  for  me  to  express  my  views 
on   the   matter. 

When  the  ARllL  first  introduced  its  so-called  **In- 
centive  Licensing'*  program  I  wasn't  very  impressed  by 
the  idea*  since  it  wonld  mean  wasting  time  memorizing 
answers  to  more  test  questions,  time  which  could  be  better 
spent  experimenting-  or  increasing  operating  proficiency; 
and  this  to  retain  what  we  already  have  I  Other  reasons 
for  opposition  soon  came  out,  reasons  which  were  con- 
sistently more  sound  than  those  for  its  support  For  one 
thing  human  nature  cannot  be  changed  by  legislation. 
Congress  tried  to  do  so  by  amending  the  Constitution  to 
prohibit  the  sale  of  liquor  in  the  United  States,  thereby 
hoping  to  promote  temperance  among-  Americans ;  how- 
ever it  soon  became  apparent  that,  if  anything-,  more  peo- 
ple were  drinking  because  of  this  law  than  less,  and  the 
ISth  Amendment  was  soon  repealed.  The  current  civil 
rights  controversy  is  also  a  g^ood  illustration.  Thus  if 
amateurs  are  indeed  a  lazy  lot,  as  the  ARRL  seems  to 
think,   stiff er  tests   aren't   gohig   to  change  things  one  bit. 

But  I  don't  think  that  most  of  us  are  so  technically 
ignorant.  Many  hams  here  in  Moorhead  have  very  ivell- 
equipped  workshops  and  spend  much  time  on  home  con- 
struction projects*  it  there  any  better  way  to  bring  home 
textbook  data  than  in  terms  of  practical  experience  with 
the  theory  involved?  On-the-air  discussions  also  often 
center  around  technical  problems  encountered  with  trans- 
mitters, antennas,  etc.    Hams  lazy?   I  think  not. 

Further,  if  this  proposal  were  placed  into  effect  it 
would  cause  a  considerable  increase  in  work  and  expense 
for  the  FCC.  They  would  be  compelled  to  spend  large 
sums  of  money  (our  money!)  devising  and  printing  all 
of  the  suddenly  required  tests;  moreover,  since  there  is 
no  differnce  in  calls  among  the  Conditional  tli rough  E^ctra 
classes  it  would  be  very  easy  for  the  former  to  continue 
nsing  the  latter *s  "privileges"  unless  the  FCC  hired  many 
more  monitors  to  police  us  (more  of  our  money).  I  have 
always  favored  minimum  government  intervention  in  any- 
thing,   and    this    is    certainly    much    more    than    minimum. 

These  are  all  very  good  reasons  for  opposing  the  meas- 
ure, but  the  clincher  appears,  ironically,  in  QST  itself. 
I  am  referring  to  the  ** Correspondence  from  Members*' 
columns  in  several  of  the  recent  issues.  After  close 
scrutiny  it  became  evident  that  there  was  more  than 
chance  involved  in  the  order  of  the  letters.  One  or  two 
would  first  appear  opposing  the  measure^  abruptly  fol- 
lowed by  one  in  favor  of  it  arguing-  on  the  same  points, 
as  if  tp  refute  the  previous  points.  This  sort  of  spacing 
has  been  too  consistent  to  be  mere  coincidence.  Does  the 
ARRL  have  so  little  confidence  in  the  merits  of  the  pro- 
posal that  it  must  resort  to  tactics  such  as  these  to  win 
approval  of  it  by  us  amateurs?  Does  it^  indeed,  have  any 
merits  good  enough  to  have  it  forced  on  us  by  govern- 
ment   decree? 

I  am  sure  the  ARRL  is  sincerely  interested  in  improv- 
ing the  technical  calibre  of  amateurs  in  general ;  but  there 
are  means  of  doing  this  that  are  much  better  than  such 
drastic  proposals.  One  of  these  is  to  change  the  strncture 
of  QST  magazine.  At  present  only  about  a  thhrd  of  the 
magazines  is  devoted  to  technical  material ;  what  is  there 
is  excellent,  but  there  isn't  enough  of  it.  Even  the  ads 
lean  very  heavily  toward  commercial  gean  So  why  not 
have  QST  feature  more  theory  and  construction  material 
and  solicit  more  ads  concerning  parts  needed  in  homebrew 
equipment,  rather  than  placing  so  much  emphasis  on 
operating   and   completely   commercial   gear. 

However,  if  we  still  must  accept  more  government  con- 
trol there  are  still  better  ways  of  accomplishing  it,  and 
much  less  expensive  too.  Begin  by  giving  Advanced  and 
Extra  closs  licensees  their  own  distinctive  calls ;  then  give 
each  of  these  two  classes  phone  privileges  on  small  por* 
tions  of  what  are  now  CW  only  segments.  This  would 
be  true  incentive  licensing.  The  higher  grades  would  then 
become  real  status  symbols,  and  be  something  to  work  for. 

So  I  believe  that  this  proposal  is  not  only  unnecessary 
but  also  very  unwise.  Thank  you  for  giving  me  this  op- 
portunity  to   express   my   opinions, 

Dave  McFarland,  WA0DAM 
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SERVICE 

TESTED 

EQUIPMENT 


from 

HERE  IS  A  PARTIAL  LfST  OF  OUR  QUALITY  RECONDITIONED  HAM  GEAR,  FULLY  GUARAKTEED, 
AND  SHIPPED  PREPAID  WITHIN  THE  CONTINENIAL  U.  S.  WITH  CASH  ORDERS. 


RECEIVIRS 


COLLIMS  75A-1 

COLLlfVS  75A-4     

COLLfNS  75S-1 

ELMAC  PMR-6A  W/DC  POW  SUP 

GOMSET  G66B  W/3  way  pow  $up 

DRAKE  2A     ....... 

DRAKE  2B      

HALL  I  GRAFTERS  SXIOIA 

HALLICRAFTERS  SXUO    .  .      ... 

HALLICRAFTERS  SK117    .,  . 

HAMMARLUND  HQllOC 

HAMMARLUND  HQ145C    

HAMMARLUMD  HQ170C    , 

HAMMARLUND  HQ180C    

MOSLEY   CM-l 

NATIONAL  HR0^60  W/5  coils  .  .  .  . 

NATIONAL  NC-IOT    

NATIONAL  NC-273    

NATIONAL  NC4S3D . . . 

NATIONAL  NC-270    

NATIONAL  NC'300 .  .  . 

NATIONAL  NC-303    

RME  4350A 

RME  6900 


V       *       t       V        ¥       k       It 


P       #       ■■       4 


$179.00 
425.00 
379.00 
30.50 
89.00 
189,00 
20S.OO 
239,00 
119.00 
2G9,GQ 
139.00 
179.00 
219.00 
299.00 
129.00 
279.00 
109.00 
75.00 
165.00 
139.00 
199.00 
289.00 
119.00 
189.00 


TRANSMITTERS 


B&W  5100  .  .      , 

CENTRAL    ELECTRONICS    20A 

COLLINS  32V1      

COLLINS  32S1 

ELMAC  AF-67    . _  . 

ELMAC  AF-68    .  - .  .  . 

GLOBE  CHIEF 

GLOBE  SCOUT    680    

GLOBE  755A  VFO      

GLOBE  SIDEBANDER         

GLOBE  MATCHER   AT-4    .... 

GOrJSET  COMMANDER    

GONSET  GSB400      


149.00 

119.00 

129.00 

449.00 

59.00 

129.00 

20.00 

45.00 

39.00 

59.00 

34.00 

39.00 

223.00 


HALLICRAFTERS  HT-32A 

HALLICRAFTERS  HT-32B  (like  new) 

HALLICRAFTERS  HT-37     

HAMMARLUND  HX-50  

HARVEY  WELLS  T^90  

HEATH  APACHE 

HEATH  WARRIOR 

HEATH   DX-35    

HEATH  DX40    

HEATH   DX-60 .  . 

HEATH   DX-lOO 

HEATH   HX-20 

HEATH  SB-10    

JOHNSON   RANGERS  

JOHNSON  VALIANT    II  .  .  . 

JOHNSON  VALIANT   II  (new  demo) 

JOHNSON  NAVIGATOR 

JOHNSON   INVADER    200 

JOHNSON   INVADER  200  (new  demo) 

JOHNSON   INVADER  2000  (like  new) 


TRANSCEiVERS 


COLLINS   KWM-2  (with  AC  pack) 

COLLINS  CC''2  earring  Case  

GONSET  G-76  w/DG  supply  .  . 
HEATH  HP'IO  pow  sup  for  Swan 
HEATH  HP-20  pow  sup  for  Swan 

HEATH  HW-12  (75  meters)  

HEATH  HW-22   (40   meters)    

SWAN  SW-117AC  supply 

SWAN  SW-120  (brand  new)    

SWAN  SW-140    

SWAN  SW-175    

SWAN  SW-240  (near  new)   


i        ■        =<■       T 


$389.00 

57S.0D 

289.00 

275.00 

69.00 

179.00 

215.00 

34.00 

39.00 

59.00 

95.00 

1 99.00 

59.00 

119.00 

335.00 

420.  QO 

119.00 

325.00 

495.00 

750.00 


945.00 

49,00 

275.00 

44.00 

39.00 

125.00 

135.00 

85.00 

199.00 

165.00 

165.00 

259.00 


LINEARS 


B&W    LPA-1    ,    - 275.00 

HALLICRAFTERS  HT-33    - 325.00 

JOHNSON  COURIER -  -  -  115.00 

P  &  H  LA400 . 85.00 
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"THE  STORE  OPERATED  BY  HAMS  FOR  HAMS" 
K6L0S,  K6GCD,  K6DXD,  K6EF.  K1SFQ,  W600E 

MISSION  HAM 
SUPPLIES 

3316  Main  Street 

Riverside  3,  California  92501 

Phone  683-0523  (area  code  714) 


IVIission  Ham  Supplies 

3316  Main  Street,  Riverside  3,  Calif.  92501 

Attn:  Bill  Hullquist,  K6L0S  Ship  me  the  foliowins: 


ORDER 
TODAY 


$       ...enclosed.  Cash  orders  prepaid  wtthin  continental  United 
States. 


Name. 


.CaM. 


PLEASE   PRINT 


Address- 


City 

n  f*ut  me  on  your  mailing  list. 


Zone. 


.State. 
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Our  Readers  Answer 
CQ's  Editoria 


Dear  Wayne: 

Wellp  well,  well  .  .  .  CQ  finally  got  off  the  fence,  I 
wottder  who  pushed  them? 

I  fully  agree  with  the  Editor  of  CQ  that  one  should 
he  a  little  bit  more  sure  oi  his  facts  before  runntng^  edi* 
torialSp  but  I  guess  he  wasn't  too  worried  about  this  be- 
cause he  was  leaving  anyhow. 

Just  foF  the  aiuusement  of  it,  lets  see  what  he  said : 

h  "The  time  ^*To  Be  Counted"  statistics  were  written 
before  the  ink  was  dry  ou  the  February  issue/'  As 
you  will  note  this  answer  to  a  May  editorial  ap- 
pears in  the  June  issue  and  Wayne  did  not  have  to 
skip  a  month  to  answer  it.  So  much  for  that- 

2.  *'The  CQ  proposal  was  w^arnily  received.*'  No  argu- 
ment, it  should  have  been,  as  it  was  completdy 
unoriginal  and  on  the  only  point  that  was  raised^ 
i.e.  power  increase,  they  took  their  lumps.  Any 
active  ham    would   have  known   this   would   happen. 

3.  *'They  have  made  no  proposal  before  the  FCC", 
real  safe  isn't  it,  to  have  a  proposal  and  make  no 
proposal, 

4.  Ves  you  have  more  than  just  one  call  as  do  thou- 
sands of  other  amateurs  who  also  possess  a  citizen's 
band  call,  including  the  editor  of  CQ  and  his  boss, 
the  son  of  the  publisher  of  CQ,  (By  the  way 
Richard,  isii*t  It  time  you  at  least  trifti  for  your 
General  r) 

5.  An  accounting  of  the  monies  of  the  Institute  of 
Amateur  Radio  was  presented  to  its  Board  of 
Directors  and  appears  in  the  previous  issue  of 
'73'  and  prior  to  any  requests  for  same.  It  clearly 
shows  zero  expense  reimbursement.  How  much  has 
CQ  spent  to  benefit  anyone  but  CQ* 

6.  CQ  claims  that  your  petition  to  the  FCC  is  simi- 
lar to  theirs.  Your  petition  was  filed  February  20th, 
before  the  March  issue  of  CQ  was  out  after  liaving 
first  appeared  in  the  January  issue  of  '73'  (you 
will  note  that  this  is  the  reciuircd  time,  according 
to  CQ  to  do  a  copy  job)  so  .  .  .  assuming  it  is 
true  that  the  proposal  appearing  in  CQ  is  similar 
to  yours  and  yours  appeared  two  months  before 
theirs,  I  leave  it  to  you  as  to  who  is  the  copycat* 

I  would  suggest  that  engaging  in  a  name  calling  contest, 
you  check  your  own  skirts  to  make  sure  they  are  clean. 
The  ARRL  was  invited  to  check  the  count  and  postmarks 
on  73*s  ballot.   Neither  they,  nor  CQ   requested   to  do  so. 

Sounds  like  the  old  saying,  **Don*t  confuse  me  with 
the  facts,  my  mind  is  made  up." 

I  sincerely  hope  the  CQ  Editor  enjoyed  his  name  callin}> 
game^  and  "when  did  you  stop  beating  your  wife"  type  of 
questions.  Every  child  is  entitled  to  a  tantrum  once  in 
awhile. 

Good  luck  on  !iis  next  job. 

loAR  Member 
New  York 

By   W4RLS 

CQ  Magazine  in  its  May,  1964  issue,  contained  an  edt- 
torial   headed  "Zero  Bias,**  which  was  nothing  more  than 


a  character  attack  upon  Wayne  Green,  tlie  editor  and 
publisher  ol  73  Magazine,  Numerous  comments  have  al- 
ready been  made  on  the  air  by  various  amateurs  to  the 
effect  that  character  assassination  like  this  has  no  place  in 
the  pages  of  purportedly  responsible  publication,  and  it  is 
certain  that  the  heading  of  the  column  is  unworthy  and 
untrue,  in  view  of  its  obviously  heavily  biased  content. 
This  writer  would  label  the  coUinm  **Zero  Potential,*'  be- 
cause it  certainly  is  totally  without  voltage  in  our  eyes ! 

Wayne  Green  normally  needs  no  help  in  defending  him- 
self*  and  that  is  not  the  purpose  of  this  letter.  My  purpose 
is  simply  to  protest  this  kind  of  vicious  attaclt  in  prhii  on 
anyone. 

First,  the  accusation  is  made  that  Wayne  tallied  the  votes 
on  his  postcard  poll  concerning  RM-499  before  the  ballots 
were  distributed*  This  b  the  sort  of  irresponsible  approach 
which  Mr>  Goebbels  used  to  such  good  advantage  about 
thirty  years  ago  in  Germany,  Wayne  has  offered  in  the 
May  issue  of  73  to  allow  the  ballots  to  be  audited  and 
has  as u red  the  A,R.R.L.  that  every  ballot  which  they 
have  been  informed  was  mailed  in  favoring  RM-499  is 
definitely  included  in  the  group.  The  entire  collection  is 
there,  and  before  anyone  hurls  tlie  Ue  at  Mr.  Green,  that 
someone  ought  to  accept  his  invitation  to  audit  those  bal- 
lots I  The  results  of  his  poll,  eighty  per  cent  opposed  to 
RM'499^  are  borne  out  in  my  eyes  by  virtue  of  the  fact 
that  eKamination  of  the  ^e  which  the  FCC  has  cotupiled 
on  RM-499,  previously  reported  in  73,  showed  the  same 
ratio  of  opposition. 

The  second  accusation  is  that  73  Magazine  changctl  its 
attitude  on  incentive  licensing.  Whether  it  did  or  not  is 
not  the  question,  for  certainly  CQ  did  the  fastest  turn* 
about  on  record  on  its  March  issue  I  From  a  position  of 
abject  camp-foUowmg,  swallowing  the  A.R.R.L.  line  hook 
and  sinker,  suddenly  CQ  Magazine  discovered  that  there 
were  possible  methods  of  Incentive  licensing  other  that 
RM-499  f  Evidently,  the  editor  of  CQ  has  been  reading 
Monitor!  Since  I  orginatcd  the  so-called  W4RLS  Plan, 
which  has  by  far  the  most  support  of  all  the  proposals  in 
the  FCC  file,  based  on  the  signatures  in  that  file,  I  am 
particularly  gratified  that  both  73  Magazine  and  CQ  Mag- 
azine have  adopted  similar  positions.  Nevertheless,  I  do  not 
consider  that  73  turned  its  coat,  since  the  position  now 
occupied  by  73  is,  to  my  view,  not  inconsistent  with  its 
previous  opposition  to  the  A.R.R.L.  form  of  "Incentive 
Licensing",  The  position  now  adopted  by  CQ  on  the  other 
hand,  is  in  direct  opposition  to  its  editorial  position  to 
which  it  held  through  February,  1964,  and  then  suddenly 
turned  ISO  degrees  out  of  phase  in  the  March  issue  of 
the  magazine,  w^ith  no  explanation  and  no  apology  for  the 
sudden  turn  in  direction.  The  editorial  in  CQ  further  ac- 
cused Wayne  of  deliberately  misguiding  his  reads,  of  malice, 
and  of  himself  Joini]!^  the  ranks  of  "Me  Too'ers/*  Now 
the  CQ  editor  tmulu  his  determination  of  "Deliberately" 
misguiding  his  readers,  and  how  he  arrived  at  his  conclu- 
sion of  malice^  he  does  not  explain.  He  offers  no  evidence* 
Perhaps  he  can  read  minds?  Accusations  like  this  have  no 
place  in  the  field  of  honorable  discussion.  Nor  do  I  believe 
Wayne  to  be  guilty  of  the  accusation  that  he  has  also  be- 
come a  "Me  Too'er/*  What  he  advocates  in  his  currentlv 
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LAFAYETTE  "PRECON" 
AMATEUR 
PRESELECTOR 
CONVERTER 


T 


49 


50 


Jmported 


MODEL   HE-73 


•  Drystat    Controlled       •   For    8040^20*15-10    Meter    Bands 

•  As  a  Converter — Converts  Receiver  to  Oual  Conversion 
Operation      •    improves  Selectivity     •  Widens  Band  Spread 

A  great  2-in-l  combination.  Tuned  interstage  circuits  and  2 
stages  of  RF  amplification  assures  higher  signal-to-noise 
ratio,  improved  \J^,  image  reiection.  Easy  to  install. 


PROFESSIONAL-QUALITY  14-TUBE  COMMUNICATIONS 

RECEIVER  MODEL  HE-80 


12950 


Imported 


LAFAYETTE  MAIL  ORDER 
ft  L.  r.  SALES  CENTER 

111  Jeiictio  Tumpikep 
Syossetp  l,U,  H,  Y* 

—  OTHER  LOCATIONS  - 


Jamaica,  N.  Y. 
Scarsdafe,  N.  Y. 
New  York.  N,  Y, 

Bronx,  N.  Y. 

Natickt    Mass,, 


Newark,  N*  t. 
Plainfield,  N.  J. 
Paramus,  N.  J, 

Boston^  Mass, 
Brooklyn,    N*    Y 


•  Dual  Conversion  on  6  Meters  •  SBands;  950KC-54MC 
m  Product   Detector    Circuit   for    Improved    SSB    Reception 

•  Senarate  BFO  and  Q-Multiplier  Circuits  (can  be  used 
simultaneously)  •  Crystal  Calibrator  m  Efficient  Super> 
heterodvne    Circuit    •    Effective    Automatic   Norse    Limiter 

•  Voltage  Regulated  Power  Supply 

Features  outstanding  sensitivity^  Q-Multfpfier  selectivity 
and  efectrical  bandspread,  makes  a  handsome  addition  to 
your  ham  shack.  Calibration  crystal  is  sold  optionally. 


LAFAYETTE  RADIO  ELECTRONtCS 
Dent  73E-4  P.O.  Box  10 

SYOSSET  LU  N.V^  11791 

D  Please  send  me  new  1964  Catalog  640 

n  Sliip  Stock  No $ ..»•  enclosed, 


NAME 


*  I  <  *«  4  t,  .  I  I  «  ********m  .-k.  i  , I,  i  ..  it  +«<  *»«!>■.■  >4  <«  >1  **>■ 


ADDRESS  - 

cm ZONE STATE 


I 
I 
I 
I 
1 
I 
I 


pending^  FCC  petition  (EM-577)  ts  closely  parallel  to  the 
W4RLS  Plan,  and  is  greatly  dilTerent  from  RM^499,  I 
happen  to  be  in  position  to  refute  the  accusation  that 
Wayne  borrowed  his  proposal  from  CQ  Magazine.  I  had 
been  in  correspondence  with  Wayne  for  several  months 
concerning^  the  W4EX.S  Plan  as  opposed  to  RM-499,  and 
I  know  tliat  Wayne's  own  version  of  this  approach  to 
incentive  HcensiniT  was  his  own  and  was  not  borrowed 
from  the  March  issue  of  CQ  Magazine.  Qnite  the  con- 
trary, I  strongly  suspect  that  both  plans^  that  of  Wayne's 
and  that  of  CQ*s,  were  greatly  indebted  in  their  inspira- 
tion to  the  W4RLS  Plan  ! 

The  '*Zcro  Bias**  editorial  contains  an  entire  paragraph 
amounting  to  no  more  than  a  character  assassination  at- 
tack, a  mere  diatribe,  and  reflects  more  discredit  on  its 
author  than  it  possibly  could  upon  its  target.  I  am  also 
in  position  to  know  that  the  accusation  leveled  at  Wayne 
of  organizing  he  Institute  of  Amateur  Hadio  Just  to  grab 
off  $10.00  donations  for  his  own  pocket  is  utterly  false. 
I  am  one  of  the  organizing  directors  of  that  organization, 
and  am  guing  on  record  here  and  now  as  stating  that  not 
only  has  Wayne  offered  free  space  in  73  Magazine  to  re* 
port  the  doings  of  the  Institute,  but  that  every  dime  of  the 
money  has  been  accounted  for,  h  in  the  possession  of  the 
Institute,  which  is  duly  incorporated »  and  that  Wayne 
refused  payment  for  the  free  space  in  73  Magazine,  de- 
spite the  fact  that  the  directors  did  not  think  it  was  fair 
for  the  Insiitue  to  ride  free  and  urged  him  to  accept  pay- 
ment- ITc  stilted  that  he  wanted  to  go  "the  last  mile"  in 
order  in  every  way  to  show  that  he  had  no  profiteering 
motive  in  coTiiiection  with  the  Institute.  He  wanted  to 
protect  the  Institute  from  the  sort  of  false  accusation  as 
the  one  under  discussion. 

Certainly,  a  subscription  to  73  Magazine  is  extra.  The 
purposes  of  the  institute  are  strictly  limited  to  an  at* 
tempt  to  henefit  amateur  radio.  It  is  not  the  purpose  of 
the  institute  to  boost  a  magazine.  The  directors  expect  to 
run  the  institute  and  try  to  carry  out  its  program  and 
purposes  which  are  intended  to  supplement  those  of  the 
A.R,R.L.,  and  to  fill  io  the  areas   where  A.R.R.L.   either 


will  not  or  cannot   take   the  necessary  action  for  the  bene- 
fit of  amateur  radio. 

I  do  not  pretend  to  agree  with  any  one  person  fully, 
nof  to  claim  perfection  for  anyone,  including  myself. 
Nevertheless,  I  am  proud  to  be  associated  on  the  board 
of  lOAR  with  such  men  as  the  following:  Bill  Ashby, 
K2TKN;  Wells  Chapin,  W2DUD,  Uoyd  Haslam, 
W3AYA ;  Maurice  Hinden,  W6EUV ;  Harry  Longcrich, 
W2GQYA4;  Ed  Schaad,  WA4PDX  (W9A1Y) ;  Howard 
Pyle,  W70E;  Warren  Cannefax,  K4AQV^ 

Harry  Longerich  is  already  on  the  ground  in  Washuig- 
ton*  D.  C.  as  the  institute's  representative,  ''lobbyist'*  if 
you  want  to  call  htm  that.  At  any  rate,  amateur  radio  now 
has  a  man  in  Washingon,  on  the  spot,  for  the  purpose  of 
selling  amateur  radio  to  our  own  government.  The  edi- 
tor of  CQ  Magazine  ought  to  spend  his  time  thinking  up 
or  at  least  boosting  progressive  ideas  to  help  the  cause 
along,  rather  than  wasting  his  time«  words  and  venom  in 
personal  attacks  on  others. 

Foy  Guin,  Jr.,  W4RLS 


Letter 


Dear  Wayne; 

Just  a  note  in  connection  with  your  editorial  in 
73.  I  would  like  to  say  that  I  feel  your  idea  of  giving 
considerable  space  in  73  to  the  qualifications  of  persons 
running  for  the  position  of  ARRL  director  is  a  fine  idea. 
During  the  last  southwestern  election  I  was  fortunate 
enough  to  hear  equal  time  speeches  given  by  all  candi- 
dates at  the  Los  Angeles  Council  of  Radio  Clubs,  Needless 
to  say  only  a  small  fraction  of  the  division's  voting  ama- 
teurs had  such  an  opportunity,  and  the  small  biograhy 
with  I  lie  ballot  is  certainly  not  enough. 

Best    wishes    in    connection    with    the    lOAR    and    the 
*'man  in  Washington'*  project, 

Harvey 
WA6KZI 
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USE  A$  DELUXE  FIXED  STATION . . 


I 


BOTH  LESS 

THAN  ONE-HALF 

CUBIC  FOOT 

IN  SIZE 


'OR  HI-POWERED  COMPACT  MOBILE  STATION. 


a  0 " 

5   5    «r 


''A. 


o   ^ 


BOTH 
TRANCEIVERS 
ONLY 
6"  X  WVa''  X  11  Va 


•^-?5^B^■TOlW,«^^; .- ,  r 


ONLY  $469.95 


GALAX^l  COVERS  3^^4:0,  7.0-7.5;  14,0-14.5,  21 J-21. 5  and  28.0-29.0  *MC 

"^Factory  supplied  28.0-28.5  and  28.5-29.0  MC. 
Optional  crystals  avaiiatile 


ONLY  $349.95 


GALAXXir COVERS  3J-4,0.  7.0-75;  14.0-14.5  MC 


SEE  BOTH  MODELS  A  T  ALL  LEADING  HAM  DISTRIBUTORS 


10  SOUTH  34TH  STREET  COUNCIL  BLUFFS,  IOWA  ZIP  SI504 


GALAXY  OF  FEATURES  For  both  thel  and  nn 


and  perforated  steel  ca&irtet  with  liiaif  tnp 


mwmmmm^m 


cQfor  ercfungs 

eCJRCUIT  Boosts  tALKP0W£8 


m 


iniiUir^^^^n 


iftditato 


iuppression  better  than;  unwanted  $8"  55  db,  car-    -k  Excepnonaff^osOvu 


if  Accessory  compatability  (see  below) 

i(  Shifted    carrier   CW   prevents  Transceiver 
fragging" 

-A-  Extra  clean  CW  keying 


rter  45  db 
it  Highest  receiver  sensitivity:  Vz  uv  @  10  db  S/N 
if  "Smooth  as  silk"  Dual  vernier:  fast  T2:1,  slow  72:1 
if  Easy  reduced -power  tune-uo 
if  New  advanced  hybrid  circuitry- transistorized  VOX/AUDIO/AVC 
^  Highest  stability -drift  less  than  100  cycles  in  any  15-mintite  period  after  warm-up 

•  Panel  selection  of  VOX/PTT 

•  Panel  calibrator  adjustjRients 

jAr  VFOQiaiillurninated  in  three-color,  and  a  well  lighted  *'S'  meter.  Engineered  for  convenient  mofailing 


it 


lea]] 


#  AC  POWER  SOPPLY  S79  J5 

#  SPEAKER  mt^ua  S13  95 
hattsts  At  supfil; 

«  m  KC  CALIBRATOR  vl9J5 


*  VEST  POCKET  VOlf  S24JS 
^  REMOTE  VFO  SS9  95 

mabiie-fried  Station  s%% 


if  UlUn  ACCESSORY  CONSOLE  $39  95 

speakef.  pJioi^t  pitcl,  SWR  £indfe»  VU  meter 
#  TRAHSISTOHIIEO  DC  SUPPU  Sn9,95 
it  UNIVERSAL  HOSILE  BRACKH  S7.95 


Using  416B  and  8058  Tubes 
as  432mc  Preamps 


in 


th 


e 


Leroy  May  W5AJG 
9428   Hobart  St, 
Dallas,   Texas 

PboiQ  credu:  Jim  Dungant  Dallas 


In  73  Magazine  for  November  1963  ihere 
was  described  a  432  mc  converter  using  the 
surplus  Navy  type  CFN-46ADT,  rf  to  if  con- 
verter. This  was  a  transponder  type  miHtary 
unit  as  used  with  a  companion  radar  installa- 
tion. Towards  the  last  of  the  article,  under 
"Further  siiggestions/*  it  was  stated  that  the 
substitution  of  W,E.  416B  planar  tiiodes,  in 
place  of  the  original  2C40's  in  the  rf  stage 
would  improve  the  operation  of  the  converter 
In  a  very  substantial  way. 


It  was  fuiihcr  stated  that  the  type  8058  nu- 
vistor  type  had  also  been  substituted  for  even 
the  416B's  in  an  effort  to  evaluate  tlie  per- 
formance of  tills  newer  type  RCA  tube. 

The  first  thought  which  will  probably  come 
to  mind  is;  whidi  wOl  be  the  best— the  416B 
or  the  8038?  Which  route  should  I  go?  This 
IB  a  tough  question,  and  some  aspects  of  the 
problem  will  first  be  discussed,  thereby  per- 
haps helping  one  to  decide  which  road  to  take. 

Here  at  W5AJG  we  have  modified  two  of 
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Photo  showing   modrficotions  to  the  cathode   tanks   of  the  46ADT  to   adapt   for 

416B  gold  plate  planar  triodes  in  place  of  the  original  2C40/446B  type  tubes. 

Tank  on  the  left  is  the  modified  one.  Tank  on  right  is  the  original  unmodified  one. 

Input  coax  is  coupled  in  to  the  bottom  of  the  cathode  line   Tat  tube)    on  the   (eft 

hand  line  in  contrast  to  the  right  hand  tank  where  it  is  coupled  in  further  towards 

the  ground  end  of  the  inner  conductor. 

Silver  pioted  fingers  on  the  left  hand  tank  are  bent  inwords  to  firmly  contact  the 

cathode  shell  of  the  416B  tube. 

A  quarter  inch  copper  tube  extension  of  the  plate  cup  mokes  up  for  the  total 

length  deficiency  of  the  416B  tube  version. 
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80 
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43 
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97 
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99 
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99 
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the  46ADT  units.  The  first  allows  us  to  try 
416B  type  tubes  in  the  two  rf  stages.  The 
second  46ADT  chasis  allows  us  to  try  the  two 
rf  stages  of  8058  nuvistors.  The  two  units  are 
quickly  interchangable  into  the  same  mixer 
system  and  thence  through  the  remainder  of 
the  receiving  setup.  In  six  months  of  ser\ice 
on  the  432  mc  band,  using  out  of  towTi  signals 
for  comparison  purposes,  we  can  tmthfuUy  say 
that  we  can  not  teU  any  practical  difference 
between  the  two  tube  types.  Therefore,  in 
neailv  all  cases,  we  feel  the  choice  would  be 
made  for  other  practical  reasons— as  to  whether 
it  would  be  416B*s  or  8038's  on  432  mc. 

One  or  two  of  these  practical  reasons  might 
be  explored  a  bit  before  we  proceed.  The  8058 
nuvistor  sells  for  $13*25  at  the  present  time. 
Right  off  then,  an  expenditure  of  $26,50  must 
be  immediately  justified.  As  against  this,  the 
416B's  will  cost  nothing^in  the  majorit)^  of 
cases— or  at  the  most,  three  or  four  dollars 
per  tube.  How  important  is  money,  anyhow? 

Ease  of  construction?  Well,  the  8058's  will 
probably  be  the  easier  to  get  built  and  plugged 
in,  but  there  is  no  great  advantage  one  way 
or  the  other.  One  of  the  most  attractive  tilings 
about  the  8058*s  will  be  the  absence  of  any 
blower— and  the  low  plate  voltage  required. 
Using  the  416B^s  at  maximum  rated  electrode 


voltages,  a  blower  is  definitely  necessary.  Us- 
ing them  at  reduced  ratings,  both  as  to  plate 
and  heater  voltages,  blowing  is  definitely  not 
necessary.  This  latter  condition  is  the  arrange- 
ment that  is  used  and  will  be  described  for  the 
416B*s  as  used  in  the  46ADT  unit. 

To  boil  it  all  down  then— this  means  if  you 
have  the  dough,  go  8058's.  Even  if  you  are 
rich  (but  tight),  or  if  you  are  plain  stinking 
poor,  the  416B's  will  be  the  route  for  you. 

K5JHG,  Skeets  Hogan  of  Atlanta,  Texas, 
first  suggested  the  feasibility  of  modffying 
existing  surplus  quarter-wave  coax-cavity  tanks 
to  accept  the  416B  gold  plated  triode  tube. 
Many  of  these  WWII  OTiplus  units  were  de- 
signed to  use  the  then  new  446A/B  or  2C40 
type  planar-triode  tube  and  with  small  changes, 
can  be  made  to  work  excellently  with  the 
416B  type,  wliich  is  of  course,  much  superior 
in  its  perfoiTOance,  The  majority  of  these  sur- 
plus tank  circuits  are  beautifully  built,  silver- 
plated  and  are  unusually  stable  devices  with 
no  signs  of  monkey  business,  even  when  used 
in  cascade  fashion*  The  46ADT  is  such  a  imit. 

Before  going  further  into  details  of  the  con- 
version,  a  word  about  the  method  of  testing. 
It  must  be  stated  that  no  test  equipment  was 
available  to  aotually  measure  the  absolute 
noise-figure  of  the  units.  A  simple  diode  noise 
generator  was  on  hand  and  was  used  to  start 
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with,  but  as  stated  earlier,  our  best  method 
turned  out  to  be  actaal  "on  tlie  air"  signals, 
coming  from  either  KSJHGj  located  about 
175  miles  didrant^  or  from  W5HPT,  located  40 
ground  miles  away.  On  both  these  test  signals, 
the  antenna  was  nulled  for  a  very  weak  signal 
in  those  cases  when  the  band  was  treating  us 
well.  On  other  occasions,  when  signals  were 


naturally  weaker,  the  nulling  process  was  not 
always  necessary  on  the  175  mile  circuit.  Botli 
of  these  stations  possess  automatic  **V'*  w^lieels 
and  they  would  graciously  put  their  transmit- 
ters on  the  air  for  extended  periods  while  iJie 
various  pre-amplifier  combinations  were  tiied. 
Ordinary  432  mc  signal  generators  were  of 
little  value  after  one  was  in  the  ball  park,  as 
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the  signal  could  never  be  counted  upon  to 
completely  arri\  e  via  the  antenna.  These  out- 
of-town  signals  have  only  one  way  to  arrive 
and  comparisons  were  easily  made  with  front- 
end  tuning  and  tap  adjustments  easily  detect- 
able. 

This  is  admittedly  not  a  ver>-  scientific  ap- 
proach, I  suppose,  but  unless  one  can  borrow 
hundreds  of  dollars  ^worth  of  test  gear  to  do 
the  job,  this  practical  S/N  method  just  de- 
scribed will  certainly  work,  and  really,  all 
this  noise-figure  business  simmers  down  to 
just  how  good  or  bad  our  S/N  ratio  actually 
turns  out  to  be  on  that  QSO.  At  least,  this 
"bonehead"  method  takes  in  the  antenna  and 
transmission  line  during  the  tests— sometlnng 
a  noise  generator  can  not  very  well  do.  It  was 
definitely  found  tliat  the  proper  time  to  com- 
pare anytliing  in  the  way  of  rf  amplifiers  on 
432  mc,  was  when  the  band  was  poor— not 
when  the  band  was  hot,  Anjlliing  works  then, 
and  comparison  is  difficult  mth  extremely 
strong  signals, 

Now  about  voltage  and  air  on  the  416B's.  As 
far  as  electrode  voltages  go,  this  unit  using  the 
416B  tube  was  operated  at  reduced  heater  and 
plate  potential*  The  heater  voltage  was  set  at 
from  5,0  to  5.3  volts  ac,  and  the  plate  voltage 


was  adjusted  from  70  to  105  volts  dc*  At  these 
values  J  it  was  foiuid  unnecessary  to  provide 
air  on  the  seals  of  the  416B's,  even  though  the 
cavity  construction  bottles  up  the  tubes  pretty 
much.  All  tubes  tried  worked  weU  and  the 
average  plate  current  with  cathode  rwistor 
values  of  39  ohms,  was  on  the  order  of  4  to 
6  ma. 

Increasing  the  heater  voltage  to  6,3  volts 
ac,  and  the  plate  voltage  to  the  recommended 
maximum  of  250  volts  dc,  did  not  make  any 
useful  difference  in  the  received  S/N  ratio.  Us- 
ing such  increased  voltage  wiU  necessitate  air 
blowing  on  the  tubes.  As  previously  stated, 
this  may  not  be  the  ideal  way  to  measure,  but 
invariably  whenever  a  weak  signal  was 
received  with  the  lowered  electrode  voltages, 
raising  the  heater  and  plate  voltage  did 
notliing  at  all  in  a  practical  way  of  helping 
the  received  signal  against  received  noise.  Con- 
versely, with  the  higher  voltages  and  air  on  the 
tubes,  the  received  signal  was  nulled  by  the 
antenna  to  where  it  was  just  copyable  (CW)  — 
then  decreasing  the  voltages  did  not  put  the 
signal  under  the  noise  as  might  be  expected. 
K5JHG  also  made  tliis  type  of  test  and  reports 
similar  results.  Only  when  one  gets  ahold 
of  a  really  "flat*'  416B  does  increasing  the  volt- 
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ages  help  the  situation.  As  long  as  the  tubes 
were  drawing  from  4  to  6  ma  of  plate  current, 
tlie  results  were  always  the  same  as  far  as  a 
practical  QSO  was  concerned.  No  doubt  the 
transconductaoce  is  lowered  witli  lowered 
electrode  voltages,  but  as  stated  earlier,  the 
416B  is  a  pretty  good  tube,  even  working 
under  such  conditions. 

Other  questions  were  raised  during  the 
testing  of  this  unit  and  one  of  these  was  the 
proper  way  to  couple  in  with  the  antemia  to 
the   cathode   element   of    the    432    mc   tanks 


modified  for  the  416B  tube.  Cheeking  the 
specs  of  the  tvibe,  it  was  found  that  the  input 
capacity  of  the  416B  is  about  7.5  mnifd  as 
against  the  2,8  mmfd  of  the  2C40/446  type* 
Of  course  this  will  alter  the  original 
tuning  characteristics  and  input  impedance, 
and  in  an  effort  to  get  some  kind  of 
an  answer^  vaiious  tap  positions  were  tried, 
starting  at  the  ground  end  and  working  up 
towards  the  catliode  point*  Agam  using  tl;ie 
175  mile  distant  test  signal  and  with  the  an- 
tenna  nulled   for   the   weakest   possible    CW 


Table  of  tubes   that   might    be   avo liable   to   432    Mc    horns 


Tube  Type 

7768 

416B 

2C40 
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6299 

7077 

Input 

capacitance 

6,0 
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2.8 

2.8 
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in  pf 
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.02 

.02 
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36 

48 
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80 
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signal,  it  was  found  that  nothing  was  gained 
by  tapping  down  the  cathode  lines  towards 
the  ground  end.  In\  ariably,  the  best  S/X  input 
coupling  point  w^as  found  to  be  right  at  the  rf 
cathode  connection  of  the  tube.  It  is  possible 
that  a  small  variable  capacitor  inserted  in  the 
antenna  lead  may  help  in  some  cases,  espe- 
cially if  some  type  of  interference  or  spui'ious 
signal  is  present,  but  siica  and  arrangement 
really  did  nodiing  on  the  particular  antenna 
and  transmission  line  used  at  thi?;  location*  If 
for  some  reason,  it  appears  advisable  to  isolate 
the  antenna,  a  50  mnifd  or  more  capacitor  can 
be  left  in  series  with  the  antenna  lead,  but  the 
system  should  be  checked  wdth  and  without  the 
capacitor  to  determine  if  it  degrades  the  S/N 
ratio. 

Should  the  vswk  of  the  antenna- transmission 
line  combination  not  be  of  the  best,  a  re-entrant 
type  of  432  mc  resonant  cavity  will  help  in 
some  cases.*  This  is  inserted  between  the  hans- 

*  See  QST,  February  1961,  page  6S, 

mission  hne  and  the  input  to  the  416B  stage 
and  could  assist  in  offering  the  proper  type  of 
load  to  the  input   tube. 

Under  these  conditions,  then,  it  would  ap- 
pear that  a  broadly  resonant  432  mc  cathode 
circuit  is  about  as  good  as  one  can  do.  As 
soon  as  the  antenna  is  coupled  in,  attempts  to 
actually  tune  such  a  broad  input  circuit  with 
a  small  capacity  element  are  of  no  avail. 

Modification   to  416B's 

The  photograph  show^ing  the  46ADT  catliode 
tanks  will  reveal  the  changes  to  do  the  job* 
First  off 5  the  right  hand  tank  is  tlie  unmodified 
component  and  it  can  be  seen  along  with  the 
original  446B  tube  in  place  in  its  plug-in- 
assemblv.  The  tank  on  the  left  is  the  new 
416B  arrangement.  This  modification  wdU 
necessitate  a  socket  capable  of  accepting  the 
416B  tube  J  which  you  will  have  to  acquire 
along  witli  the  tube  and  presumably  from  the 
same  source— ^and  this  new  plug- in  arrange- 
ment is  to  be  made  the  same  total  length  of 
the  right  hand  unmodified  unit.  A  piece  of  %" 
copper  tubing  with  the  end  slit  is  used  to  make 
the  difference  in  total  length  of  the  structure 
and  will  fit  into  the  contacting  fingers  of  the 
446B  receptacle.  All  the  necessary  rf  chokes, 
cathode  resistors,  etc*  can  be  fitted  in  the  in- 
serting socket  shell  as  formerly. 

Comparing  fuitlier  the  two  tank  pots,  it  may 
also  be  seen  that  the  silver-plated  contacting 
fingers  have  been  bent  inwards  on  the  left 
hand  unit  to  perform  a  snug  fit  when  the  416B 
tube  is  plugged  in,  and  these  fingers  of  course 
engage  the  if  cathode  sliell  of  tlie  tube.  Other 
changes  will  be  the  clipping  out  of  the  small 
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Here's  the  hottest  sidebond  rig  on  the  morket — 
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tuning     drivet 

Power    input— 200    watts    SSB  PEP,     180    watts    CW, 
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Though  we've  advertised  hundred-dollar  converters, 
our  biggest  seller  is  our  HJC-50.  This  little  nuvistor 
converter  is  unbeatable  for  all  but  the  most  exacting 
applications.  The  circuit  is  simple  ...  so  simple  you 
wouldn't  expect  that  it  took  weeks  and  weeks  of  exhaust- 
ing diddling  before  we  had  every  aspect  of  it  opti- 
mumized.  The  idea  Is  to  have  just  the  right  amount  of 
gain  so  you  can  drive  your  receiver  well^  but  not 
enough  to  run  into  overload  problems.  The  grounded- 
grid  6CW4  provides  an  extremely  low  noise  front  end 
and  contributes  greatly  to  the  3  db  noise  figure  which 
we  strive  to  better  with  each  unit.  A  6U8  crystal  con* 
trolled  triode  oscillator  and  pentode  mixer  keeps  the 
noise  low  and  the  gain  up. 

The  6.3  volts  and  1  ampere  and  150  votts  at  40  ma 
required  to  power  the  HJC-50  can  easily  be  borrowed 
from  your  communications  receiver  ,  •  •  or  supplied 
by  our  HJS  power  supply  which  is  designed  to  plug  right 
into  the  HJC-50  ($9.95). 

The  HJC-50  permits  you  to  tune  the  six  meter  band 
by  tuning  your  communications  receiver  between  14-18 
mc. 

The  HJC-50  is  available  by  direct  mail  from  Redline, 
Jaffrey,  New  Hampshire.  It  is  completely  guaranteed: 
your  money  refunded  if  you  want  it  back  for  any  reason 
whatever. 

Price:  $3L95. 
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2.0  mmfd  ceramicon  capacitor  from  the  right 
hand  unit,  and  the  elimination  of  the  two 
original  cathode  timing  discs,  since  the  in- 
creased input  capacitance  of  tlie  41 6B  tube 
renders  these  unnecessary.  Actually  the  left 
hand  tank  shows  the  variable  disc  still  in  but 
screwed  back  as  far  as  possible.  It  is  unneces- 
sajy  and  was  later  completely  removed. 

The  last  change  concerns  the  input  coupling 
lap.  In  the  right  hand  nnmadified  tank,  the 
antenna  is  tapped  in  close  to  the  ground  end 
of  the  catliode  line.  In  the  modified  left  hand 
unit,  a  new  opening  is  drilled  in  the  outer 
cylinder  and  the  antetnia  coax  ini^iit  is  secured 
to  the  rf  cathode  end  of  the  line,  as  per  the 
earlier  discussion  on  the  subject » 

After  diese  changes,  the  unit  is  rebolted  to 
the  chassis  J  power  applied  and  plate  circuits 
tuned.  Nothing  whatever  is  done  to  the  out- 
put plate  circuit  located  underneath  the  chassis. 
A  slight  returning  of  the  plate  control  is  all 
that  is  required.  The  46ADT  may  be  tested 
with  this  one  modified  rf  tank  or,  if  one  desires, 
both  rf  stage  tanks  may  be  modified  at  one 
time  and  then  rebolted  to  the  unit  for  trial  Be 
sure  to  adjust  the  resistors  iii  the  plate  circuit 
of  the  unit  to  produce  the  newly  lowered 
plate  voltage  for  the  416B's.  Also  take  means 
to  reduce  the  heater  voltage  on  the  two  tubes 
to  the  lowered  value  previously  given. 

Results 

A  unit  of  this  sort,  using  the  two  modified 
cathode  tanks  of  the  46ADT  was  tested  on  a 
commercial  broadcast  STL  link  operating  at 
450.15  mc,  ahead  of  a  commercial  GE  receiver 
which  used  an  6AJ4  rf  stage.  The  results  were 
remarkable.  A  gain  in  excess  of  20  db  was 
expected  and  was  achieved,  but  the  improved 
S/N  ratio  of  the  received  signal  was  impressive 
indeed* 

Several  hundred  kOocycles  of  the  band  can 
be  tuned  before  readjustment  of  the  plate  tun- 
ing is  required.  All  in  all,  considerable  improve- 
ment of  the  41  SB's  over  the  446's  will  be  im- 
mediately apparent. 

Modifications  Using  the  8058's 

Should  the  nuvistor  8058's  be  available  to 
you  and  it  is  desired  to  utilize  this  tube  type, 
proceed  as  follows: 

First  off,  discard  tlie  two  cathode  tanks 
entirely.  On  second  thought,  do  not  discard 
but  keep  around  for  a  quick  comparison  using 
the  just  modified  416B  scheme*  Merely  unbolt 
from  the  46ADT  chassis.  If  you  chose  to  dis- 
regard the  41 6B  rotite,  the  original  446B 
tubes  and  tanks  can  also  be  bolted  back  and 
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ti'ied  at  any  time  to  get  a  comparison  with 
the  new  8058^s. 

W5QOA  of  Dallas  dreamed  up  the  following 
method  for  a  simple  and  effective  mechanical 
mounting  to  replace  the  416B's  or  3C40A's  in 
the  46ADT.  The  idea  here  will  be  to  cou- 
stiiict  a  couple  of  adapters  w4iich  will  mount 
the  8058's  and  their  necessary  component 
parts  and  these  adapters  to  plug  into  the  plate 
circuit  chassis  holes  left  vacant  by  the  removal 
of  the  two  cathode  tanks  (L-601  and  L-603). 
Two  photographs  are  shown  that  should  cover 
the  details  rather  well.  One  photo  shows  the 
adapters  before  plugging  in^  and  the  other 
photo  shows  the  adapters  plugged  in  and 
operating. 

To  build  the  adapters,  refer  to  the  sketch 
showing  details  of  dimensions*  A  couple  of 
pieces  of  flat  brass  stock,  1/4X^  inches  and 
about  1/32"  thick  should  be  fashioned,  as  per 
the  sketch  J  to  mount  the  various  components. 
These  plates  will  then  be  soldered  to  brass 
rings  or  w^ashers  carrying  proper  dimension  to 
allow  the  nuvistor  sockets  to  be  mounted 
therein. 

The  three  necessary  rf  chokes,  two  capaci* 
tdrs  and  one  resistor  will  all  mount  on  each 
brass  plate.  RF  input  to  the  stages  will  arrive 


Photo    showing    the    8058    adaptors    before 

plugging  in  the  46ADT  chassis. 

The  two  brass  plates  carrying  the  necessary 

components    and    the    nuvistor    socl<ets    are 

visible.  Also  the  silver-plated  fingers  on  the 

grid  grounding   discs  on   the   chassis  con    be 

seen  to  be  bent  upwards  thereby  effectively 

grounding     the     adaptors     when     they     are 

plugged  in. 

The  rf  coining   into  the    1st  stoge  is  via  the 

8  inch  length  of  RG-58/U  and  the  rf  coming 

into  the  second  stage  is  via  the  same  sort  of 

deal. 

The  mixer  in  this  photo  is  not  used.  This  was 

to  test  the  2  rf  stages  only. 

A  couple  of  spring   bross  clips  mounted   on 

stand  off  insulators    (up  close  to  panel)    are 

used  to  hold  down  the  adaptors  when  they 

are  plugged  in. 


This  photo  shows  the  8058  adaptors  plugged 

into  the  46ADT  chassis. 

The   silver-ploted   fingers   of   the   grounding 

disc   grounds   the   adopters    (which    grounds 

the  grids  of  the  8058), 

The   spring   brass  clips  or  straps   hold   down 

the  adapters  firmly, 

via  a  piece  of  RG-58/U  coax  cable  about  8 
inches  long.  Ordinary  PL-259  type  UHF  pings 
are  used  to  connect  to  the  chassis  connectors 
of  the  46ADT5  as  were  the  previous  used 
tubes.  Insulated  tie-points  on  the  brass  plates 
provide  means  for  moiniting  the  parts. 

The  photograph  showing  the  adapters  un- 
plugged will  also  reveal  how  the  silver-plated 
fingers  of  the  grid  grounding  discs  on  the 
chassis  have  been  bent  upwai*ds  a  bit  to  firmly 
engage  and  groimd  the  adapters  holding  the 
nuvistors  sockets.  A  couple  of  spring  brass 
strips  mounted  on  die  tops  of  the  stand-off 
insulators  are  used  to  hold  firmly  down  the 
adapters  into  the  chassis  holes.  No  shielding 
between  the  two  8058  stages  will  be  necessary. 
Everything  is  stable.  The  two  leads  taped  to 
the  RG-58/U  pieces  of  coax  are  the  heater 
leads*  No  changes  are  necessary  in  the  plate 
hnes  L^602  and  L-604.  The  8058  plate  caps 
are  the  same  diameter  {}i")  as  the  2C40's  or 
the  copper  tube  extensions  of  the  416B's. 

The  series  resistors  in  tlie  plate  supply  leads 
should  be  chosen  to  allow  105  volts  to  feed 
the  8058  plates.  Each  tube  will  draw  ap- 
proximately 10  ma.  The  heater  voltage  should 
be  tlie  full  6,3  vac.  No  air  is  necessary  on  the 
tubes. 

After  the  adapters  are  plugged  in  and  power 
applied,  retouch  the  plate  tanks  L-602  and 
L-604  for  resonance  and  this  will  complete  the 
job.  The  8058's  appear  to  be  slow  heaters,  so 
it  would  be  well  to  allow  a  few  minutes  warm 
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up  time  to  take  full  advantage  of  the  capabili- 
ties of  the  tubes. 

These  are  smooth  working  bottles  and 
shoidd  have  quite  long  Hfe*  No  difference  in 
perfomiance  has  been  noted  after  more  than 
six  months  service.  The  RCA  tube  manual 
lists  the  N/F  of  the  8058's  at  450  mc  as  6.5db, 
The  only  reference  to  noise  figure  of  the 
416B's  at  this  frequency  was  furnished  by 
W5LUU  of  San  Antonio  as  3.5  db.  This  was 


from  an  article  in  RCA  Review  for  December 
1958.  To  repeat;  No  practical  difference 
could  be  noted  between  the  two  rf  stages  of 
416B's  and  the  two  stages  of  8058's.  A  listing 
of  several  types  of  tubes  that  are  more  or 
less  available  to  UHF  enthusiasts  are  listed. 
These  are  tabulated,  for  rather  rough  com- 
parisons and  the  information  was  collected 
from  here  and  there.  Additions  or  corrections 
to  the  list  would  be  welcome. 


Mikes,  Handsets, 
Phones,  Speakers 


Gerry  Stephens  W9SLM 
RR   2 
Sheldon,    III. 


The  jollowing  Specs  were  compiled  to 
aid  in  the  selection  and  use  of  various 
pieces  of  SURPLUS  equipment. 


Type 

TS-   9 
TS-10 

Cord 

9      ft. 
6      ft. 

Conductors 
3 
2 

Plug 

terms 

clips 

TS-n 

6 

11. 

4 

PL  106 

TS-12 

9 

1    L    ■ 

3 

terms 

TS-13 

5 

1    I   4 

4 

PL-55 
PL-68 

TS-14 
TS-15 

5 
5 

4V 

1     I    » 

4 
4 

PL-204 

PL-55 

PL-68 

Handsets 

Remarks 

Unit  includes  PTT  switch.  Part  of  telephone  EE-8. 

2  sound  powered  phones  in  parallel.   Impedance  is  350-600 

ohms.  No  PTT. 

Cord  equipped  with  built  in  rf  coil  with  PTT  switch.  Part  of 

SCR- 195. 

Similar  to  TS-9  except  has  hanger  to  hook  on  box.  Used  with 

EE-91. 

Similar  to  T5-1  1   but  has  750  ohm  res. 

Similar  to  TS-9  except  no  PTT  switch.  Part  of  SCR-561. 
Similar   to   TS-13.    Different   SW    and    no    resistor.    Port    of 
SCR-300. 

Similar  to  TS-10  except  impedance  is  350  ohms. 


Type 

LS-  1 
LS- 
LS- 
LS-  6 
LS-  7 
LS-  9 
LS-1  1 


2 
3 


Impedance 


6 
8000 

■ b 

4000 
250 
250 


Loudspeakers 

Remarks 

4''  PM  type,  part  of  BC-603. 
6"  PM  type  in  walnut  cabinet.  Part  of  SCR-1  3. 
6"  PM  type  in  8x8  steel  box,  Part  of  SCR-299. 
4"  PM  type  with  baffle  and  horn.  Part  of  PA-4. 
4"  PM  type  with  input  trans.  3  ft.  cord. 
Similar  to  LS-3  except  lower  impedance. 
Simitar  to  LS-7  except  lower  impedance. 


Type 

T-17 
T-21 
T-24 
T-26 

T-30 
T-32 
T-34A 


Res  or 
Imped. 

60 

60 
60 

120 

40 

200 


Plug 

PL-68 


PL- 106 
PL- 5  8 

PL-291 


PL- 179 
JK-26 


M  i  kes 

Remarks 

Hand  held  carbon,  with  PTT  switch. 

Condenser  type,  with  2  stage  preamp  built  in  bose.  Port  of 

GR-3. 

Carbon  mike,  Part  of  headset  SCR  194-195  and  543. 

Commercial    telephone    type    corbon,    with    arm.    Part    of 

SCR- 197. 

Carbon  throat  type,  2  units  in  series  on  neck  piece. 

Carbon  mike  on  desk  stand  with  PTT  sw.  Part  of  SCR-188A. 

Magnetic    type,    MC-233    mike.    Part    of    SCR-522    and 

SCR-542, 
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T-35 

75 

PL-51 

T-36 

50 
40 

1       ^  \J 

T-38 

PL- 5  8 

T-42 

T-44 

200 

PL- 179 
JK-26 

T-45 

60 

PL-291 

T-50 

21,000 

Amphenol 
MC-3M 

ANB-M- 

CI         60 

PL-29 1 

Similar  to  T-26,  Part  of  chest  set  TD-1 . 

Corbon  type  with  PTT  SW.  Port  of  PA  system  PA-4. 

Carbon  mike  with  PTT  SW.   Port  of  SCR- 197. 

REPLACED  by  ANB-M-CL. 

Magnetic  type  for  use  in  oxygen  mask* 

Part  of  SCR-522  and  SCR-542. 

Carbon  type^  onti-noise  Ifp  mike. 

Moving  coil  type  with  PTT  switch-  Part  SCR-299,  SCR-300 

and  SCR'499. 

Carbon  type  mike  MC-254,  may  be  used  in  T-17  and  T*30- 

Replaces  T-42. 


Type 

Imped. 

Plug 

P    -11 

24  K 

PL~5 

P    -12 

24  K 

PL-5 

P    -13 

512 

PL-51 

P    -14 

24  K 

PL-5 

P    -16 

24  K 

PL-5 

P    -18 

24  K 

PL-55 

P   -19 

24  K 

PL-55 

P    -21 

24  K 

PL-55 

P    -23 

8000 

PL-55 

HS- 1 6A 

520 

HB-1 

HS-18 

8000 

PL-54 

HS-20 

470 

PL-55 

HS-22 

8000 

PL-55 

HS-23 

8000 

PL-54 

HS-24 

512 

PL-58 

HS-29 

256 

PL-55 

HS-30 

256 

none 

HS-33 

600 

PL-354 

HS-38 

600 

PL- 3  54 

Headsets    ( Phones) 

Remarks 

Double  receiver  headset. 

Double  receiver  headset,  will  replace  P-16, 

Double  receiver  headset  with  cushions. 

Double    receiver    headset  with    cushions.    Part    of   SCR- 189, 

1  90:  and  ]  99, 

Simitar  to  P-12  except  has  longer  waterproof  cord.   Part  of 

SCR- 163. 

Similar  to  P-16  except  different  plug, 

Similor    to    P-14    and    P-18    except    has    PL-55    plug    ond 

MC-]  14  cushions, 

4  Receivers  on  2  headbands,  one  unit  each  headset  in  series. 

For  2  operators  to  listen  to  2  different  channels. 

Double  receiver  headset  with  MC-162  cushions. 

Double  receiver  heodset,  used  with  code  practice  equipment. 

Fits  crash  helmets.   2  receivers  with  cushions*   Replaced   by 

HS-30  and  HS-38, 

Single  receiver  headset.  Part  of  TG-5A  and  TG-5B. 

Double  receiver  heodset,  with  cushions.  Part  of  SCR- 194. 

Double  receiver  headset.  Replaced  by  HS-30  and  HS*33. 

Sound-powered  type  double  receiver  with  cushions. 

4  rcvrs  on  2  headbands,  used  in  DF  installations. 

Double  rcvr  insert  type,  With  ear  inserts  M-300. 

Double  rcvr  headset  with  cushions  MC-162. 

Double  rcvr  for  use  in  Air  Corps  helmets. 


(W2NSD  from  page  4) 

ers  attached  and  be  timed  up,  plus  hundreds 
of  other  major  and  minor  details.  As  I  was 
brooding  o\'er  the  amount  of  work  to  be  done 
before  the  contest  and  my  lack  of  time  to  do 
it,  a  couple  fellows  from  the  Waltliam  Radio 
Club  dropped  in  and  offered  to  set  everything 
up  in  exchange  for  using  the  station  during  the 
contest.  It  was  a  deal. 

Later  on  I  hope  to  have  our  set  up  on  the 
Mountain  too,  furnishing  a  TV  signal  of  good 

strengtli  nightly  down  through  New  York  and 
New  Jersey p  We  also  expect  to  be  set  up  on 

wide  baud  FM  on  six,  two  and  420  mc.  If  we 
have  enough  visitors  to  help  with  hooking 
tilings  up  and  operating  we  should  keep  the 
east  coast  fairly  busy  this  summer  on  VHP's. 

The  Institute 

\\  hile  at  the  Dayton  Hamvention  I  gave  a 
talk  about  the  Institute  of  Amateur  Radio, 
explaining  the  basic  reasons  for  its  founding. 
I've  expanded  a  bit  on  Uiis  talk  and  it  will  be 


found  on  page  92.  One  of  the  values  of  the 
Institute  is  that  it  puts  pressure  on  the  ARRL 
to  do  things  that  it  otherwise  might  av^oid. 
The  sudden  cooperation  shovvTi  in  the  Santa 
Barbara  and  Denver  legal  cases  when  support 
was  offered  by  the  Listitule  are  cases  in  point. 
Ever>^one  has  gained  as  a  result  of  the  Institute 
action. 

Membership  in  the  Institute  is  $10  per  year 
.  •  ,  eveiy  cent  accounted  for  and  spent  care- 
fully for  the  benefit  of  amateur  radio. 

ARRL  Board  Meeting 

The  directors  and  officers  of  the  ARRL 
gathered  at  Newingtou  on  May  first.  Yuull 
read  it  in  general  in  the  June  QST  and  in  more 
particular  in  the  extra  fine  print  in  July.  Per- 
haps I  can  save  you  some  time.  Of  the  52 
motions  placed  before  the  board  47  were 
carried  unanimously,  two  died  of  no  seconding, 
one  was  withdrawn,  one  m  as  tabled  and  one 
received  one  dissenting  vote.  Fabulous  per- 
fonnance    gentlemen.    I    sincerely    hope    that 

(Turn  to  poge  91) 
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Regulated  Power  Supplies 


Jim   Kyle   K5JKX 
1236   NX.   44th   St, 
Oklahoma   City,   Okla, 


As  SSB  grows  in  popularit>%  more  and  more 
of  us  are  becoming  exposed  to  regulated  power 
supplies— an  item  once  found  only  in  the  very 
well  equipped  laboratory*  But  not  too  many  of 
us  are  actually  familiar  with  just  how  these  de- 
vices work,  and  tlie  available  literature  does 
little  to  lift  the  fog. 

Which  is,  in  its  way,  no  small  pity— since 
the  regulated  power  supply  is  a  quiti  handy 
device  for  many  purposes  other  than  control- 
ling screen  voltage  on  a  liigh-power  liiiecul 
Typical  characteristics  of  a  good  electronically 
regulated  supply  include  the  ability  to  set  out- 
put voltage  to  whatever  you  w^ant  (witliin 
reason),  fantastically  low^  ripple  (usually  meas- 
sm^ed  in  millivolts),  and  exceptionally  low 
output  impedance.  These  chai^acteristics  make 
such  supplies  almost  perfect  for  VFO  use, 
low-lc\'el  audio,  and  of  course  general  experi- 
mentation where  a  variable  voltage  is  needed. 

The  one  tilings  apparently,  which  makes  a 
regulated  supply  a  bit  difficult  for  many  peo- 
ple to  fully  understand  is  simply  the  %\  ay  in 
which  they  are  usually  drawn,  and  the  un- 
familial'  terminolog)'^  employed  in  talking 
about  them.  Let's  start  from  scratch,  build- 
ing one  up  a<^  we  go,  and  see  if  we  can't  lift  the 
fog. 

The  starting  point  is  the  circuit  shown  in 
Fig.  1;  as  you  can  see,  it's  an  ordinaiy  catliode 
follower,  but  is  dc  coupUxl  throng] lout.  It's 
almost   obvious   that   the   voltage    across   RL, 
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denoted  on  the  drawing  as  Eo,  will  be  equal 
to  the  voltage  applied  to  the  grid  multiphed 
by  the  gain  of  the  stage, 

Catliode-follower  gain,  of  course,  is  always 
less  than  one.  A  close  approximation  to  the 
actual  gain  figure  may  be  obtained  by  calculat- 
ing the  gain  the  tube  w^oidd  have  under  the 
same  operating  conditions  but  with  the 
cathode  resistor  in  the  plate  circuit  instead, 
then  using  this  gain  figure  in  tlie  formula: 
gain/(l  plus  gain).  The  result,  which  will 
always  be  less  than  1,  wiU  be  the  gain  of  the 
cathode  follow^er.  If  "conventional  gain"  is  as 
liigh  as  9,  catliode  follower  gain  will  be  at 
least  0,9. 

The  ciicuit  of  Fig,  1  allows  us  to  set  tlie 
output  voltage  to  almost  anything  we  want, 
within  Umits<  Since  the  tube  gain  will  always 
be  less  than  1,  obviously  no  setting  of  the  grid 
pot  will  let  us  get  more  voltage  out  than  we 
put  iu.  Similarly,  since  the  tube  cannot  be  cut 
off  by  its  own  plate  current,  output  voltage 
can  never  drop  to  Kero.  However,  if  we  assume 
a  constant  gaiu  of  0*9  for  the  tube  and  adjust 
the  resistor  from  top  (Ra  equals  zero)  to  mid- 
point (Ra  equals  Rb),  and  at  the  same  time 
assume  a  300  volt  input,  we  can  see  that  with 
Ra  equal  to  zero  we  get  an  output  of  270 
volts,  while  wath  Ra  equal  to  Rb  we  get  an 
output  of  135  volts. 

Note  that  we  are  talking  about  voltage 
rather  than  powder;  this  has  an  important  ad- 
ditional effect.  If  our  tube  VI  can  handle^  say, 
100  ma,  we  can  control  the  voltage  of  this 
100  ma  current  uatli  a  tiny  replacement-grade 
volume  contiol  which  by  itself  couldn  t  handle 
more  than  5  to  10  ma! 

Since  this  circuit,  as  shown,  allows  us  to 
vary  the  output  voltage  at  will  weVe  dubbed 
it  a  "variator/'  However,  it  also  provides  a 
measure  of  regulation  at  tlie  same  time.  Let's 
see  how  this  can  be: 

You  will  notice  that  the  output  voltage  is 
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taken  from  a  cathode  fallower  circuit.  One  of 
the  major  characteristics  of  a  cathode  follower 
is  its  low  output  impedance.  This,  in  turn,  is 
a  way  of  saying  that  changes  in  load  have  little 
effect  upon  the  output  voltage  of  the  cathode 
follower.  But  that  last  statement  also  describes 
a  power  supply  with  good  regulation! 

One  of  the  more  professional  ways  to  meas- 
uie  or  specify  the  regulating  ability  of  a 
power  supply  is  to  specify  its  output  imped- 
ance. So  far  as  direct  cmrent  is  concerned, 
most  ordinary  supplies  have  fairly  Iiigh  output 
impedance.  A  voltage  drop  of  100  volts  be- 
tween  no-load  conditions  and  100  ma  drain 
represents  an  output  impedance  of  100/0,1  or 
1000  olmis.  But  in  practice,  this  would  be  a 
a  pretty  good  HV  supply! 

The  output  impedance  of  tlie  cathode  fol- 
lower, on  the  other  hand,  is  approximately 
equal  to  1  divided  by  the  tube's  transcon- 
ductance.  If  the  gm  of  the  tube  is  4,000 
microhms,  the  output  impedance  would  be 
1/0,004  or  25  ohms.  This  is  only  1/40  as  great 
as  the  ordinary  supply— which  means  40  times 
better  regulation. 

But,  though  die  simple  circuit  of  Fig.  1 
does  provide  adjustable  output  voltage  and  a 
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to    become    automatic 


it 


van- 


measure  of  regulation,  it's  not  a  true  electroni- 
cally regulated  supply*  Let's  make  it  a  little 
more  automatic,  and  progress  down  the  road 
to  the  fuUy  regulated  \  crsion, 

A  moment's  thought  will  show  you  that  the 
variable  resistor  made  up  of  Ra  and  Rb  in 
Fig.  1  could  be  replaced  by  a  Bxed  resistor 
in  series  with  a  vacuum  tube;  variation  of  the 
tube's  grid  voltage  would  then  change  the 
eflFective  value  of  Rb,  and  the  result  would  be 
an  effect  identical  to  twisting  tlie  pot* 

Fig.  2  shows  how  this  substitution  is  made. 
VI  is  substituted  for  lib  while  R2  replaces  Ra. 
The  divider  made  up  of  Rl  and  R3  is  a  "stiff" 
bleeder  designed  to  hold  the  cathode  voltage 
of  VI  at  an  appraxiraately  steady  value.  RL  is 
now  a  pot  instead  of  a  fixed  resistor  as  in 
Fig,  1,  allowing  us  to  set  the  standing  grid 
voltage  on  VI  to  any  value  we  wish. 

The  output  voltage,  Eo^  is  still  equal  to  the 
grid  voltage  on  V2  multiplied  by  V2*s  gain; 
since  the  grid  of  V2  and  the  plate  of  VI  are 
tied  together,  any  change  of  voltage  on  the 
grid  of  VI  wiU  cause  a  corresponding  change 
in  output  voltage. 

But  since  an  amplifying  stage  (VI)  is  in- 
volved, the  direction  of  the  change  will  be 
reversed.  If  Vl's  grid  goes  slightly  positive 
from  its  starting  value,  current  flow  in  VI  will 
increase,  thus  lowering  the  voltage  at  Vl's 
plate  and  V2's  grid,  which  will  in  turn  re- 
duce the  current  flow  through  V2,  which 
reduces  the  positive  voltage  across  Ra/Rb, 
minimizing  the  change  in  voltage  at  Vl's  grid 
(which  started  the  whole  chain). 

This  is  a  classic  example  of  error-correcting 
feedback;  any  external  action  which  tends  to 
change  the  output  voltage  causes  the  feedback 
chain  just  described  to  become  active,  and 
the  result  is  that  the  actual  change  in  output 
voltage  is  held  to  a  minimum. 

The  purpose  of  Rl  and  R3  holding  the 
cathode  at  a  fixed  positive  voltage  is  to  pro- 
vide a  udder  range  of  control.  If  the  ratio  of 


Rl  and  R3  is  such  that  cathode  voltage  is, 
say,  103  volts,  then  the  grid  voltage  set  by 
Ra/Rb  can  vary  either  side  of  105  volts.  The 
net  grid-cathode  voltage,  which  is  what  deter- 
mines current  flow  in  VI»  will  be  either  posi- 
tive or  negative,  depending  on  which  side  of 
105  the  grid  voltage  lies. 

If  the  grid  is  at  100  volts,  the  net  bias  would 
be  —5,  Let's  assume  that  this  is  the  design 
point,  and  that  VI  allows  1  ma  of  current  to 
flow  at  a  bias  of  —5.  Let's  also  assume  that 
we  want  an  output  voltage  of  20(J,  and  that 
the  gain  of  V2  is  0-9.  Ein  wiU  be  350  volts. 

For  the  output  voltage  to  be  200  with  V2*s 
gain  set  at  0.9,  we  know  the  voltage  at  V2's 
grid  must  be  222/4  volts.  For  the  grid  vollage 
to  be  222S,  we  must  drop  1273i  volts  in  R2. 
And  we  assumed  1  ma  of  current  flow  in  VI 
at  the  design  point.  This  means  that  R2  should 
be  127,750  ohms;  either  a  120K  or  a  130K 
resistor  would  be  fine. 

For  the  voltage  at  Vl's  grid  to  be  100  v\^hen 
the  output  is  200,  obviously  Ra  and  Rb  should 
be  equal. 

Now  let's  see  what  happens,  since  we  didn*t 
quite  hit  the  proper  value  for  R2  for  practical 
purposes.  If  our  regulation  is  working  properl\\ 
the  output  should  still  be  at  200.00  volts. 

We  start  with  350  volts  in,  120K  at  R2,  and 
1  ma  of  current  through  VI.  This  gives  us  230 
volts  at  the  grid  of  V2,  which  we  then  multiply 
by  0.9  to  get  207  volts  out.  Since  Ra  and  Rb 
are  equal,  half  of  this  207  volts  or  103,5  volts 
shows  up  at  the  grid  of  VI. 

Subtracting  Vl's  fixed  cathode  voltage  of 
105  volts  from  this  103.5  volts  gives  us  a  net 
grid  bias  on  VI  of  —1.5  volts  instead  of  the 
—5  volts  which  fixes  current  through  the  tube 
at  1  ma.  With  less  than  hatf  the  bias,  the  tube's 
plate  current  starts  to  rise.  But  as  it  increases, 
the  voltage  drop  through  R2  increases  also,  re- 
ducing the  voltage  at  the  grid  of  V2  and 
consequently  increasing  tlie  net  bi^is- 

For  example,  at  the  instant  that  VI*s  plate 
current  is  1,01  ma,  the  drop  through  R2  is 
12L2  volts,  which  leaves  228.8  volts  at  V2's 
grid.  Tills  makes  the  output  voltage  205.92; 
Vl*s  grid  voltage  becomes  102,96  volts,  and 
the  net  bias  on  VI  is  (102.96-105)  or 
—2.04  volts*  The  10  microampere  increase  in 
plate  current  has  increased  the  net  bias  by 
0.54  volts. 

As  the  plate  current  continues  to  rise,  the  net 
bias  rises  with  it;  when  plate  current  is  1.06 
ma,  the  drop  through  R2  is  127.20  volts  which 
leaves  222.8  volts  at  V2's  grid.  Resulting  out- 
put voltage  is  200,52,  which  results  in  a  net 
bias  on  VI  of  —4.74  volts.  This  value  is  verv 
dose  to  the  design  j>oint;  in  practice^  the  plate 
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FIGURE    3 
Two  changes  make  it  a  regulator, 

cun^ent  would  probably  rise  on  to  1.06458  ma 
and  give  an  output  voltage  of  200*01.  For  all 
practical  purposes,  the  regulation  is  complete. 

However,  even  the  "automatic"  circuit  o£ 
Fig.  2  is  not  a  fully  regulated  supply  although 
it  does  regulate  against  any  changes  in  load. 
If  the  source  voltage  rises  by  10  percent,  the 
output  voltage  will  follow  by  the  same  per- 
centage, because  the  reference  used  to  deter- 
mine net  bias  voltage  on  VI  is  only  a  simple 
voltage  divider. 

Replacing  R3  with  a  VR  tube,  to  hold  the 
reference  voltage  constant  regardless  of 
changes  of  line  voltage  or  anything  else, 
tiniis  the  circuit  into  a  fully  regulated  supply. 
The  change  is  shown  in  Fig.  3. 

Another  change  is  also  incorporated  in  Fig* 
3— the  addition  of  capacitor  CI.  The  purpose 
of  this  capacitor  is  to  insure  that  any  instan- 
taneous change  of  output  voltage  (such  as 
an  ac  signal  or  ripple  on  tlie  line)  goes  into  the 
cor  lection  loop  at  full  strength  rather  than 
being  attenuated  in  the  voltage  divider  Ra/Rb, 

The  two  changes  together  make  the  power 
supply  output  impedance  virtually  a  short 
circuit  so  fai'  as  ac  is  concerned.  If  the  output 
impedance  of  V2  alone  is  25  ohms,  and  if  Vl*s 
gaiQ  considered  as  a  separate  amplifier  is  100 
timeSj  the  output  impedance  of  the  circuit  of 
Fig,  3  will  be  25/100,  or  M  ohm!  Even  lower 
output  impedances  are  attainable  by  using 
higher-gain  amplifiers  at  VI;  a  super-gain 
cascode  with  gain  of  2,000  here  would  result  in 
output  impedance  of  0*0125  ohm. 

In  case  you  happen  to  be  familiar  witli  "con- 
ventional" feedback  amphfiers^  Fig.  4  is  the 
circuit  of  Fig,  3  redrawn  to  emphasize  the 
similarity  with  a  feedback  amphfier.  Normally, 
the  ^'amplifier"  has  no  signal  to  amplify.  If 
anything  tends  to  change  the  output  voltage^ 


the  change  comes  to  the  grid  of  VI  through 
Ra  or  CI  and  since  cathode  voltage  is  fixed  by 
the  VR  tube,  this  change  becomes  a  signal  to 
be  amplified. 

Amplification  through  a  grounded-cathode 
amplifier  inverts  the  phase  of  the  "signal," 
while  the  cathode  follower  makes  no  additional 
change  in  tlie  phase.  Thus  the  amplified 
*'signal"  is  efi^ectively  subtracted  from  the  origi- 
nal change  '^signal"  in  the  cathode  circuit  of 
V2;  just  as  the  remainder  reaches  zero,  both 
"signals"  disappear.  Of  course^  as  soon  as  they 
disappear  the  correction  stops,  so  that  the 
actual  result  is  that  the  change  is  reduced  by 
an  amount  equal  to  1  divided  by  the  product 
of  the  gains  of  each  stage. 

By  this  point,  you  should  have  a  working 
knowledge  of  the  concepts  employed  in  elec- 
tronically regulated  power  supplies*  Here's 
how  to  use  it  to  design  one  for  your  own  needs. 

First,  of  course,  you  must  decide  what  out- 
put voltage  and  current  you  want.  Then  pick 
a  tube  (or  tubes)  for  V2  which  will  pass  the 
required  current.  The  key  characteristics  of 
tubes  for  this  position  are  high  eminent-han- 
dling capability  and  high  transconductance. 
Low-mu  triodes  designed  for  such  sei^ice, 
such  as  the  6AS7  or  608 0^  are  recommended. 

Next^  add  to  the  output  voltage  an  addi- 
tional voltage  to  be  dropped  across  V2,  giving 
it  something  to  work  with.  The  usual  allowance 
for  V2  is  100  volts.  This  determines  the  supply 
voltage  you  need* 

Now  pick  a  tvibe  for  VI.  High  gain  is  wanted 
here;  either  triodes  or  pentodes  are  suitable* 
If  pentodes  are  used,  the  screen-to-cathode 
voltage  shoud  be  regulated  with  additional 
VR  tubes.  These  VR  tubes  can  be  inserted  in 
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FIGURE     4 

Fig,    3    redrawn    to   emphasize   similarity   to 
feedback  amplifier. 
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series  between  Rl  and  the  cathode  in  the  cii- 
cuit  of  Fig.  3. 

The  next  step  is  to  calculate  the  effective 
value  of  the  minimum  total  loud  resistance  for 
tlie  cathode  follower.  This  will  be  simply  the 
output  voltage  (miniraum  if  youVe  going  to 
adjust  it)  divided  by  the  maximum  output 
current.  Then  use  this  value  of  Rl  to  deter- 
mine the  cathode-follo\ver*s  minimum  gain  as 
described  earh'en 

Now  divide  the  desired  maximum  output 
voltage  by  cathode-foUo^ver  minimum  gain 
just  deteiTnined  to  fix  the  maximum  voltage 
necessary  at  V2's  grid.  Also  calculate  the  mini- 
mum voltage  necessary  at  the  grid  of  V2> 

Knowing  tliese  two  voltages^  you  can  now 
pick  a  value  for  R2  which  will  allow  VI  to  be 
acting  as  an  ampHfier  throughout  the  effective 
range.  If  R 2  is  ciilculated  on  the  basis  of  only 
one  output  \oltage,  tliere^s  quite  a  risk  of 
finding  that  you  lose  regulation  outside  a  nar- 
row range  of  output  values! 

From  the  characteristics  of  VI  and  knowing 
the  value  of  R2j  you  can  quickly  determine  the 
net  grid  bias  required  on  VI  at  each  end  of  the 
output  range  to  produce  the  desired  voltages 
at  V2's  grid*  Subtracting  these  net  bias  values 
from  the  voltage  of  the  cathode  VR  tube  gives 
you  the  grid-to-grouiul  voltage  range  for  VI, 
which  in  turn  leads  directly  to  values  for  Ra 
and  Rb,  Frequently  the  Ra/Rb  divider  is  made 
up  of  two  fixed  resistcjrs  with  a  comparatively 
small-value  pot  between^  to  give  a  bandspread 
effect;  if  you  want  to  do  this,  calculate  the 
resistors  so  that  each  end  position  of  the  pot 
gives  you  one  of  tlie  extreme  bias  values, 

j^d  suddenly,  at  this  pohitj  you  have  com- 
pleted the  design.  If  you  want  an  example  to 
follow,  go  back  to  the  sample  circuit  used  to 
explain  Fig.  2  and  work  it  through. 

Of  course,  this  explanation  and  design  pro- 
cedure merely  scratches  the  surface  of  the 
subject.  A  whole  book  could  be— and  has 
been— written    about    electronically    regulated 
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CONVERTS  ANY  RADIO  TO  A 
SENSITIVE  SHORTWAVE  RECEIVER 


4r  Crystal  Controlled  Units 
Available  from  2  to   150 

•k  Input  Either  High  Im* 
pedance  (BC  Whip)  or 
Low  Impedance  (Tuned 
Whip) 


••* 


NOW 


•** 


-^  ALL    Units  Transistorized   with    RF  stage   and   tuned   miieer. 

ic  The  following  models  are  available  with  either  high  or  (ow 
impedance  inputs  {Please  specify  desired  impedance  when 
ordering): 

CVA2(160M);    CVA4(80M);  CVA7(40M-CHU)?  each $14.95 

CV14(20M)i  CV21(15M);  CV25(10M);  CV30C10MJ;  CV50(6M); 

each     .   $24.95 

MAHS  Models:  4  to  5  MC  (BNC  Connectors)  14  to  15  MC 

output,  MARK  I $18,95 

4  to  5  MC  (BNC  Connectors)  6.8  to  7.8  MC 
output,    MARK    II $18,95 

CAP  Models:  4  to  5  MC  (auto  radio)  ,5  to  1.6  MG  output  $18,35 

FIR£,  POLICE:  30  to  50  MC  (any  IMC  segment)   ...each  $27.95 

MARINE:  2  to  3  M  (auto  or  home  radio)   each  $18.95 

lAr  Brochure  available  upon  request 

*■  Order  direct  from 


SCIENTIFIC  ASSOCIATES  CORPORATION 
BOX  1027,  MANCHESTER,  CONNECTICUT 


FOREIGN  SUBSCRIPTIONS 

The  foreign  suba crip t ion  rate  to  73  is  $4.00  U.  S.  per 
year,  however  we  will  accept  caah  or  checks  in  foreign 
funds  at  the  following  rates: 


Canada 

Mexico 

Austria 

Australia 

Belgium 

Denmark 

England 

Finlaiid 

France 


$4.35 
$50 
nS  fh 
36/ 

200    BF 
27,60    DKr 
2S/6 
14.2  FM 

20    NF 


Germany 

16  DM 

Hong  Kong 

$33 

Italy 

2500  Li 

Netherlanda 

14.50  Fl 

Norway 

29  NKr 

Portugal 

1150  £b 

Spain 

200  Ptw 

Sweden 

20.80  SKr 

Switzerland 

17-50  SFr 

power  supplies.  But  the  principles  described 
here  hold  true  for  any  electronically  regulated 
supply,  and  if  you  know  them  you  won't  have 
much  trtjuljle  doping  out  any  unexpected 
t\%asts  you  come  across.  .  •  .  K5JKX 


ALU 


INUM      TUBING 


Build    your    own    beom    at    near    hoJf    the    price    of    the    store    bought    variety. 

*  All   sixes    in   stock,    the    best   quaUty   ALCOA    6061 -T-6 

'k  Diameters    from    V4"    to   3"   outside   measurements 

A  Woll   thickness   from   *035"   to   J  25",    perfect   telescoping* 

^  Any   desfred    length    up   to    12   foot,   we'll    cut   to   desired   siace. 

^  Any  size   order  shipped   anywhere. 

W^e  also   fotck   ait  shet   of   "£/"   tohs  and  sleeve   caps   for  the  skmem    ends   io   finish    the  fob* 

These  sleeves  caps  are  of  polyeihelenet  wiU  keep  oat  dirtf  moisture,  and  reduae  element  vibr^ions. 
Writ©  us  and  enclose  3   stamp  for  a  complete  price   chart,   or  eiyUin   your  needs   for   a    quote   on   the   entire   job. 
We  also  3£oclc  Plastic  and   polystTFene  sheets   and   tubing,    &nd   smail   diameter   copper    tubing — ideal   for    t^ikks    or   all   types 
of    home    brew    riics, 

PROPAGATION  PRODUCTS  COMPANY 

P.O.   Box   242  Jacksofiviire    U   Florida 
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DX  Titans  Meet 


Stuart  Meyer  W2GHK,  on  the  right,  talks 
with  Gus  Browning  W4BPD  on  the  left,  Stu, 
president  of  Hammarlund,  originated  the  DX- 
pedition  of  the  Month,  a  non-commercial  pro- 
gram til  at  has  put  on  one  extraordiaai'ily  suc- 
cessful DXpedition  after  another.  It  is  getting 
a  little  difficult  to  find  places  to  DXpedition 
these  days  because  Gus  has  just  about  covered 
the  entire  eai1:h,  visiting  327  countries  so  far, 
including  almost  every  bare  rock  sticking  out 
of  any  ocean  and  well  enough  kno\Am  for  the 
ARRL  to  Classify  it  as  a  country. 
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Regulated 
SuppI/ 


LM 
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~^ihM«HLUipJ 


Richard  Arthur 

1924  W,  Farwell  Ave, 

Chicago   26^    Itlinois 

Pboto  CredHz   C.  P*  Cochran 


The  LM  frequency  meter,  the  Navy  version 
of  the  BC-221,  is  still  available  on  the  surplus 
market  and  is  a  steal  for  the  price  being  asked 
in  comparison  to  the  type  and  quahty  of  instru- 
ment therein.  Jului  Meshna,  Jr,  is  ask- 
ing $49,00,  in  his  current  catalog,  the  lowest 
I've  seen  for  many  a  moon. 

The  LM  covers  a  range  of  125  kc  thru  20,- 
000  kc  with  crystal  cheek  points  throughout  its 
range.  Many  have  used  the  harmonics  with  ac- 
curacy up  to  150  mc.  One  advantage 
over  some  of  tlie  BC-221*s  is  the  addition  of 
the  internal  modtihition  which  is  standard  on 
all  of  the  LM's, 

Once  you  decide  to  lay  out  the  fifty  bucks 
or  so,  you  have  a  nice  "black-crackle  box" 
but  it  isn't  doing  you  any  good  without  a 
po\^'er  supply.  There  are  several  approaches  to 
the  power  supply  problem  but  the  only  right 
answer  is  to  remember  tliat  you  have  a  pre- 
cision piece  of  gear,  so  therefore  let's  make  a 
decent    power    supply    to    go    along    with    it. 

As  seen  in  the  photograph,  the  appearance 
of  the  attached  supply  adds  to  the  general  de- 
sign of  the  LM.  That  it  simply  plugs  in  and  out 
for  servicing  is  a  fuitlier  beauty.  No  electrical 
changes  were  made  to  the  unit  itself,  and  only 
one  mechanical  change,  that  of  removing  the 
center  guide  pin  from  the  power  input  con- 
nector. This  is  necessary,  due  to  the  fact  that 


the  mating  plug  in  the  power  supply  has  been 
drilled  out,  countersunk,  and  a  6-32  flat-head 
bolt  passed  through  it  and  secured  to  a  metal 
spacer  standing  off  from  the  cabinet. 

The  schematic  is  straightforward  and  should 
not  present  any  problems  in  construction.  If 
desiied,  the  metering  circuit  may  be  left  out 
in  order  to  save  a  few  bucks;  however,  I  felt  it 
was  an  asset  to  be  able  to  monitor  and  know 
diat  the  supply  was  delivering  a  regulated  B* 
plus  of  255  vdc. 

The  transformer  is  available  from  GEM  CO 
Electronics,  2415  S*  Michigan  Ave,,  Chicago 
16,  Illinois,  for  $2.69.  They  also  carry  the 
1000  ohm  J  2-\\att  control  which  is  priced  at 
$0.49.  The  cabinet  is  a  Bud  CB-628  chassis, 
wliich  is  steel  in  construction  and  cx)mes  with  a 
black -crackle  finish.  It  matches  the  LM  finish 
closely.  The  meter  is  a  Calrad  CMO-38  wiiieh 
is  basicalK^  a  1  ma  meter  with  a  0-300  vdc 
scale,  A  300K  resistor  (R-2)  is  fxnmished 
with  the  Calrad  meter  when  purchased.  R-1 
is  a  shunt  across  the  meter  when  the  shde- 
switch  is  put  in  the  left  position,  thus  measur- 
ing the  current  through  the  voltage-regulator 
tubes.  In  my  particular  case,  R-1  turned  out  to 
be  2.2  ohms  to  give  a  full-scale  reading  of 
30  ma.  This  value  may  vary  with  meters  de- 
pending upon  the  internal  resistance  of  the 
movement.  The  reading  on  the  meter  in  tiiis 
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position  slioulcl  be  about  mid-scale  indicating 
about  15  ma  passing  tlnii  the  VR  tubes  under 
load.  This  can  be  adjusted  by  varying  the  set- 
ting of  the  conti^ol  mounted  on  the  rear  of  the 
chassis. 

Two  flve-lug  teiTTiinals  were  mounted  to  the 
cabinet  to  provide  connections  for  the  two 
silicon  rectifiers  and  the  1000-ohmj  2- watt  re- 


I  AMP 


17  VAC 


500 Mo/ 400  PIV. 


40mf 
450  V 


40  mf 
450  V 


sistor.  The  VR  7-pin  sockets  were  mounted 
dii'ectly  to  the  cabinet  by  forcing  a  4-40  bolt 
through  the  center  shield  of  the  socket  from 
the  rear  of  the  case*  The  pins  of  the  socket 
were  bent  up  to  avoid  shorts  and  provide  ease 
in  wiring.  Three  6-32  X  2/2^^  bolts  were  used  to 
secuie  tlie  power  supply  to  the  LM.  Clearance 
holes  were  drilled  through  both  sides  of  the 
power  supply  case  to  line  up  with  the  existing 
case  holes  of  the  LM.  Therefore  the  long  bolts 
pass  through  the  power  supply  case  and  di- 
rectly into  the  tapped  case  of  the  LM  chassis. 
One  additional  hole  was  drilled  and  tapped  in- 
to the  LM  case  in  order  to  secure  tlie  rear  of 
the  power  supply.  A  handle  was  added  to  the 
top  of  the  case.  The  legs  were  made  by  simply 
bending  down  the  original  locking  brackets  a 
full  90  degrees  and  attaching  small  rubber  feet. 
The  original  feature  of  sliding  the  calibration 
book  under  the  LM  was  retained. 

Various  articles  have  been  written  up  on 
the  operation  and  uses  of  Surplus  Frequency 
Meters  so  I  need  iiot  bother  going  into  it  at 
this  time,  AH  in  all  you  will  find  the  LM 
with  the  regulated  supply  to  be  a  useful  asset 
around  the  shack  or  bench,  and  a  worthwhile 
investment* 
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&00  VC  T    AT    50  Mo 
12.6  V.    AT    1.0  AMR 

2.6  V.  TO  PIN  Zb 


■^+255  V.D.C    TO   PIN   2  b 
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B-    TO    PINS    27  a  36 
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Correction 


Dear  Wayne, 


Btit  like  ouch  t  did  I  goof  one  up.  I*m  referring^  of 
eourse,  to  "The  Case  of  the  Naughty  Pi- Net,"  About  all 
I  can  say  in  my  defense  is  that  to  date  not  one  of  the 
guys  who  have  written  to  point  out  specific  mistakes  have 
caug'ht  them  ailj  but  hy  now  I*nT  getting  a  pretty  good 
idea   how    mixed   up   it    was. 

Before  I  go  into  any  detail,  though,  I  have  to  re- 
emphasise  that  the  major  conclusion  o£  that  article  is 
still  correct.  It^s  especially  true  in  the  3.5  to  4  mc  region, 
and  on  VHF,  where  it^s  the  usual  thing:  for  a  pi-net  not 
to  have  quite  enough  range  to  take  care  of  everything. 
Naturally,  an  antenna  tuner  is  still  the  best  answer,  but 
some   careful   line  pruning   can   work   wonders. 

Now    to    the    biggest    o^    the    mistakes,     I    donH    know 


which  was  the  worst — getting  it  into  my  head  that  a  full 
trip  around  a  Smith  Chart  is  a  full  wavelength  (of  course 
it^s  only  a  half  wavelength,  which  In  itself  made  all  the 
column  headings  twice  as  large  as  they  should  have  been), 
or  trying-  to  add  and  subtract  impedances  in  parallel.  To 
do  this  kind  of  cancellation,  the  impedances  have  to  be 
converted  to  admittances  for  the  calculations,  then  convert- 
ed back   to  hnpedances  for  use* 

The  "circumference"  error*s  major  contribution  to 
inaccuracy  was,  as  I  said,  the  change  in  line  lengths 
involved*  The  other  one,  however,  niakes  many  of  the 
numerical   examples    incorrect. 

Still  and  all,  even  when  worked  out  properly  we  find  that 
at  a  point  13  electrical  degrees  either  side  of  the  starting 
point  (minimum  resistive  impedance)  j  the  output  capacitor 
of   our  pi-net   operating   on    7   mc    must  be  about    1200   pf^ 
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0A2wa 
0B2wa 
0C3w    . 
IB3      .. 
IZ2 

5R4wsb 
5U4gb 
5X4     . 
5Y3gt 
5Y3wgtli 
aAD4    . 
6AG5     . 
6AC7     . 
6AG7y 
6AH6    . 
6AL5     . 
6AK5    . 
6AK6    . 


SURPLUS    TUBES 

All  are   brand   new,   satisfaction  guoranteed 
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many  of  the  small  receiving  types  listed   are  also  available  as   factory  seconds,   pulls   from   new   surplus,   or   guaranteed   used 
tubes — these  are  %  of  prices  listed  above,  lubes   shipped  wtll  depend  on  what's  in  stock  when  your   order   arrives. 

RESISTORS — wo    have    all    standard    RETMA    values    in    stock,    carbon    composition    type,    all    color    coded,    long    leads,    new 


y2   W4tt   lOc   ea,    1   watt    I5e   ea,   2   watt   22e   ea,   for 


5% 


tolerance    double   the   prices   of   these    listed    for 


.. .25c 
used   for 


CRT-3    (gihson    girl)— used. 


stocks   10%   tol 

10%  tolerance. 
TG-34a  tapc.^,    inked  ready  to   use,   perfect   code   practic*^ — $2.00   each 

7l20Kc  crystal,  CB/la  holder   30c  ea,     SO  -  2  3^— removed  from  new  e<iuipmiMit     . 

Parachute — will   handle   30   lb  load  easily,    ideal   fer   air   dropping   supplies — originally 

appear  in  perfect  shape,  packed  ready  for  use — $15,00 
UG-274 — BNC  T  Connector—used,  perfect  ... T5c    MC-359  "N"  type  right  angle  40c 

All  items  offered  limited   in   sup  pis?,   subject   to   Btock   close   out   or   prior   sale.   Minimum   order    $2.00   or   add    25  c   handling 
charge.  Include  sufficient  estimated  funds  for  postage,  we'll  refund  the  e^ccess  In  fttaiitps. 

PROPAGATION  PRODUCTS  COMPANY 

P.O.   BOX  242  Jacksonville   U   Florida,  32201 


which  wliile  within  rangfe  of  most  rigs  is  distinctly  an 
abnormal  situation.  This  is  for  a  2-to-l  SWK.  Under  the 
same  conditions  an  SO  meters,  the  output  capacitor  would 
have  to  be  2400  pf,  and  it's  seldom  indeed  that  one  this 
large  is  found  in  a,  rig.  So  I'll  stand  by  my  conclusions 
even    it   I   did   mis-chart   n^y   Smiths  I 

Thanks  to  the  many  fellows  across  the  conntry  who 
pointed  out  the  circumference  error,  and  to  WB6HGC  in 
particular  who  pointed  out  the  error  of  adding  parallel 
impedances.  You  can  stop  writing  nasty  notes  now,  gang. 
I    know    when    I'm    wrong! 

And  since,  as  I  said^  not  one  of  the  gang  so  far  has 
caught  all  the  mistakes  in  my  use  of  the  Smith  chart, 
maybe  I  ought  to  write  you  a  piece  on  "How  to  Use  the 
Smith  Chart."  Believe  me,  I  know  how  now — and  w^e 
could  invite  all  the  fellows  Avbo  caught  the  Pi- Net  mistakes 
to    check    it    over    hrst,    as    well.    What    say? 

Jim    Kyle    K5JKX 

Hams  in  the  News 

LOS  ANGELES:  Lt.  General  Francis  Griswold 
sent  the  folowing  message  from  a  military 
plane  over  the  Pacific  enroute  from  Washing- 
ton to  Ilonlulii:  "I'd  like  to  convey  to  all  the 
amateurs  the  Government's  sincere  apprecia- 
tion for  tlie  yoeman  sei*VTce  in  communications 
they  have  done  in  the  Alaskan  eajrthquake 
disaster.  It  has  been  tenific/' 
DETROIT:  Nearly  one  hundred  Michigan 
mobile  hams  assisted  in  a  mass  polio  vaccine 
drive.  With  over  900  vaccine  stations  and  an 
estimated  3¥i  milion  persons  getting  the  vac- 
cine, conmiunications  w^as  of  extreme  impor- 
tance to  see  that  supplies  of  vaccine  were 
rushed  to  depleted  stations. 
INDIANAPOLIS*  Pentagon  radio  operators 
said  all  contact  with  theii'  Alaskan  mOitar)^ 
bases  had  been  cut  off  for  over  an  hour  after 
the  quake.  They  asked  any  operators  who 
gained  contact  to  notify  die  Pentagon  at  once. 


50  -   144  *  220 
CONVERTERS  &  PREAMPS 

IF. a  at  7;  10,  14,  20.  2Z,  24,  26,  27.  28,  30.5  &  50  Mc, 
All  with  built-in  power  supply.  6  Meter  (6CW4-6U8)  |34.5G 
PPd.  2  meter  (4-6CW4>  $54.95  ppd.  Best  appearance  and  work- 
Placiship  of  aay  VHF  conTerters.  Weak-signal  performance 
eaual  to  or  better  than  any  other  nuTlator  or  4  IT  A  manu^ 
faciured  conTertera,  Best  value  by  far.  Write  for  descrlptire 
literature. 
Parks    Electronies  Rt.    2,    Box   35  Beaverton,    Or«. 


Model  fi-24 

Mini-ProdutLt'i  Hnie-|iioved  B-24 
4-bQn^  antenna  combines  mcrximum 
efficiency  omd  miniaturij^ation  \o 
provide  horns  wJth  an  excelienr  anienna 
where  space  musf  be  considered. 

Like  all  Mini-Products  pnJennqs,  the 
B-2^  employii  "Multiple  Hal" 
topdtng  for  rnaximuTn  efficiency. 
TV  rator  adequate;  Feed  line,  50  ohm 
COQX;  SWR  L5:l. 
Amaieur  Net 
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Products 


Revealed  at   Dayton 


Squofo? 

Yep,  Cusheraft  has  invented  a  square  halo. 
Models  are  available  all  the  wav  from  six 
meters  right  on  np  to  40  meters!  Tlie  six  and 
ten  meter  models  are  small  enough  to  mount 
on  top  of  a  car  and  come  with  rubber  suction 
cups  for  mounting.  The  Squalo  has  a  360"* 
pattern  with  no  deep  nulls  and  is  extremely 
compact,  Tlie  20  meter  model,  for  instants,  is 
only  100"  square.  This  is  about  eight  feet 
squaie  instead  of  32  feet  long.  The  prices  are 
ver\^  reasonable,  the  six  meter  model  being 
only  S  12.50  and  the  20  meter  job  $29,50. 
Cushcraftj  621  Haywardj  Manchesterj,  N.  H. 

B   &  W 

Send  a  card  right  a\va>  for  the  new  B  &  W 
catalog.  They  make  a  whole  raft  of  things  .  .  , 
minidiictors,  phase  shift  networks,  pi-net  induc- 
tors, coax  swatches,  knobs,  transmitter,  linear, 
power  supply,  etc,  B  &  W,  Bristol,  Penna, 


«9 


One  of  the  bootlis  tliat  was  particularly  hard 
to  get  into  at  the  Dayton  Hamvention  w^as 
Ne\%  tronics\  The  commotion  had  a  lot  to  do 
with  tlieir  first  showing  of  their  Coveya  6 
beam.  The  Coveya  is  a  combination  of  coUnear, 
vee  and  yagi.  Their  specs  say  it  has  a  10  db 
gain  over  a  dipole  and  25  db  front-to-back.  It 
is  gamma  matched  to  52  ohms  and  presents  a 
VSWR  of  less  than  2:1  over  a  full  megacycle, 
which  megacycle  can  be  adjusted  from  50-54 
mc.  The  price  is  $39.90.  You*d  better  take  a 
look  at  tins  one,  or  send  for  a  data  sheet  from 
New-Tronics,  3455  Vega  Ave.,  Cleveland  9, 
Ohio, 


Using  theTS-118A/AP 


r 


Gordon  Hopper  W1  MEG 
75  Kendall  Ave. 
Framinghom,  Moss. 


RF  wattmeter  TS-118A/AP  is  a  portable 
load-resistor- type  absorption  wattmeter  used 
fo]  the  measurement  of  rf  power  within  the 
frequency  range  of  20  to  1400  mc.  It  is  used 
witli  a  selected  thermocouple  for  power  meas- 
urements, or  is  used  without  a  themiocouple 
as  a  dummy  load  on  these  and  lower  fre- 
quencies. 


The  entire  unit  is  housed  in  a  metal  case 
with  a  detachable  cover  and  consists  of  tlie  rf 
wattmeter  J  a  tuning  shunt,  four  tlietTU  occupies, 
three   adapters,   and   an  rf   cable.   There   are 

four  calibration  cun-e  charts,  one  for  use  with 
each  thermocouple,  attached  to  a  cover  which 
protects  the  meter  face  when  the  unit  is  not  in 
use. 
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Theie  are  no  operating  conhols  on  the  watt- 
meter nor  does  it  require  any  external  source 
of  power.  Its  meter  is  calibrated  from  0  to  1 
and  indicates  the  output  of  the  thermocouple. 
The  meter  reading  is  used  to  detennine  the 
power  being  measured  and  the  four  thermo- 
couples cover  a  power  range  of  2  to  500 
watts.  The  cah^b ration  charts  are  used  to  en- 
able the  operator  to  select  tlie  proper  thenno- 
couple. 

Each  calibration  chart  contains  a  K  factor 
which  are  used  in  power  calculations  w^hen 
used  with  the  particular  therm ocoii pie  indicat- 
ed on  its  individual  chart.  This  K  factor  is 
actually  a  representation  of  the  n>^iximum 
amount  of  power  that  each  individual  thermo- 
couple is  capable  of  handling.  Each  thermo- 
couple has  a  C  factor  etched  into  it  which  is 
incorporated  into  the  power  measurement  cal- 
culations. To  measure  a  transmitter's  output 
power,  a  simple  formula  is  used.  This  formula 
is; 

Power  (\^'atts)  =K  times  C  factor 
times  meter  reading. 

An  example  of  a  power  measurement  is  as 
follows: 

1*  Determine  the  transmitter's  approximate 
power  and  frequency, 

2.  Determine  from  die  charts  the  K  factor 
for  the  approximate  frequency. 

3.  Select  the  thermocouple  whose  K  factor 
is  closest  to,  but  greater  than,  the  approximate 
power.  (The  K  factor  can  be  equal  to  the  ap- 
proximate power. ) 

4.  Assume  that  tlie  transmitter  frequency  is 
144  mc  and  that  the  approximate  power  out- 
put is  200  watts.  Refer  to  tlie  calibration 
charts  and  select  die  thermocouple  whose  K 
factor  at  144  mc  is  greater  than  200.  If  the 
approximate  power  is  not  known,  use  thenno- 
couple  MX-17S3/U  Brst, 

5.  If  the  transmitter  output  is  teiTninated 
with  a  UHF  or  N  type  receptacle,  comiect  the 
wattmeter  as  shown  in  Fig,  1. 


ADAPTER    UG-83/U    FOH    UHF 
ADAPTCR    UG'Z33A/y    FOP    TYPt    K 


AS   A  DUMMY    LOAD 


■jr 
ft 


\\^fiF    CASLi 


TS-UeA/'AP  WATTMETER 


AS    A     WATTMETtR 

ADAPTER    lJG-999  A/U 
THERMOCOUPLE 
TUNll^G     SHUNT 

FIGURE        1 


Ttme  ConTerter:  dual  frcci.  sMti  radio  teletype,  Badio  NorUi- 
rrn  triw  152.  model  2.  110-220  V.  50-60  cy,  1  ph.  0/A 
dinifinsiDm  17*  X  Z%'  X  10^  oompletf?  with  tubes  used  excellent 

S50.D0  ea. 
liepeiforator-Trttiis-Dlst.      (Combos     complete     to     sound     proof 
rabinet  ^  j^Ude  out  lable  $130.00  each 

ATLANTIC  SURPLUS   SALES 
131   SACKETT  STREET  BROOKLYN  31.   N.   Y. 


m 
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DOW  RADIO 


1759  E.  Colorado  Blvd. ---PASADENA-— Mu  1-6683 

222  West  Main  St. SANTA  MARIA WA  2-1765 

5857  Hollister  Ave. GOLETA WO  7-3401 

1505  S.  Oxnard  Blvd. OXNAPD — -HU  6-6353 


GAIN  Inc 

NORTH  AMERICAN   IMPORTER 
OF  THE  FAMOUS  J  BEAM 


YOUR 

VHF— UHF 

HEADQUARTERS 


WE    HAVE    EXPANDED    OUR    FACJimES    AND    NOW    OFFER: 


Telrex  -  Mosley  -  Andrews  and  Communications 
Products  to  supplement  our  Famous  J  Beams, 
Rohn  -  Triex  -  £Z  Way  -  We  wJH  install  to 
150  miles  from  Chicago, 
Parks  and  Ameco  Converters -Com  a  ire 
re  entrant  filters  and   tuners. 


ANTENNAS 

TOWERS 

CONVERTERS 
AND   FILTERS 

Whether  you  want  PL259  or  S0239  Co^ax  connectors  at  $.45 
each — 3  for  $1.25  or  a  27  DB,  432  MC  antenna  on  a  200  ft 
tower,  WB  can  furnish  it. 

ExtrerrieJy   fine   prices  on   combination   dedls, 
NOW!  One  stop  shopping. 

^^^U^  ^J^^^.tl^M  1209  West  74th  Street 

Bill   Roberts  W9H0V  ^.  .  ^^     ,„.     , 

how  he  can  help  you.  cmcogo  ae,  iiunois 


GUARANTEED        RECONDITIONED 

HAM    GEAR 


PhQnmi   f4!5) 
01   2-5  7S7 


WRTTEMOW 
FOR  MONTHLY 
FLYER. 


999 HOWARD  AVE-BURLINGAME,   CAL. 


Semi- Conductor  Speed   Control 

For  Unfversal  AC-DC  Type  Motors 

Portable  Drills,  Saws,  Grinders,  Sanders  Etc 

Fy It  Power  at  All  Speeds, 

5    AMP.—12.95    W    &   T,    7    AMP,— 15.05    10    AMP.— 1S.95 

BELL   ELECTRONICS 

1    No.   Academy    Ave,  DonviMe,    Pa. 


Reyco   Multiband   Antenna   Coils 

Trops   for    dlpolts    .    *    «    high    strength    .    .    .    moisture 
proof    guoronteed    to    handle    a     full     KW. 
Model    KW-40    eoils    will,    with    a    108    foot    antenna, 
provide   operotioit   on    10-15-20-40-80,       $12.50  set. 

For    information    on    other    models    write: 

FRED  L  REYNOLDS  W2VS,  492  Rqveiiswacid  Ave., 

Rochester    19,   New    York 


■ 
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6.  Note  the  correction,  or  C  factor,  that  is 
marked  on  the  thermocouple* 

7,  Turn  the  tiaiismitter  on  and  tune 
it  using  its  own  indicators,  allowing  one  minute 
for  the  transmitter  and  the  wattmeter  to  sta- 
bilize before  taking  a  reading,  (The  watt- 
meter will  lag  slighri}'  behind  any  power  level 
changes.) 

8.  Take  the  wattmeter  reading  which  will 
be  LO  or  some  even  hundredth  part 
of  TO  such  as  0.84. 

9,  Calculate  the  power  using  tlie  formula 
given  pr eviou si y : 

W  =  238  times  0.960  times  0.84 

(K  for  MX-1782/U       (C  factor  for        (meter 
at  144  mc)  MX^1782/U       reading) 

W=  19T92 


Be  sure  to  turn  the  transmitter  off  before 
opening  any  rf  connections  to  the  wattmeter. 
The  power  reading  obtained  indicates  the 
power  that  the  transmitter  will  deliver  to  a 
50-ohm  resistive  load.  Retuning  of  tlie  trans- 
mitter will  be  neeessar>^  when  it  is  reconnected 
to  its  antenna  system. 

If  the  TS-118A/AP  is  to  be  used  only  as  a 
dummv  load,  connect  it  to  the  transmitter  as 
shown  in  Fig.  L  It  can  be  used  as  a  dummy 
load  in  a  50-ohm  coaxial  line  in  the  20  to 
1400  mc  frequency  range.  However,  it  can 
also  serve  as  a  dummy  load  on  frequencies 
below  20  mc  by  disconnecting  meter  M201 
at  jack  J2{)2.  This  will  prevent  the  high  vswi' 
from  damaging  the  meter. 

,  ,  .  WIMEG 


Modifying  the  BC-348 


Harold  Mohr  K8ZHZ 
5670  Toylor  Road 
Gahonna^   Ohio 


The  348  is  a  good  stable  receiver  but  is 
very  hard  to  tune  side  band  satisfactori]>  due 
to  the  tuning  ratio  of  tlie  dial. 

First,  obtain  a  small  inidget  variable  capaci- 
tor tliat  has  a  shaft  for  a  tuning  knob.  Then  a 
2  preferably^  or  not  over  a  3  mmfd  ceramic 
capacitor.  Remove  the  2/i-iuch  by  6  inch  metal 
panel  that  covers  the  rf  tune  sockets  on  the 
right  front  of  the  348  paneL  Remove  all  but 
one  rotor  and  one  stator  plate  from  the  small 
variable  and  mount  it  on  the  left  of  this  panel 
cover.  Make  sure  it  does  not  interfere  with 
auytliing  in  the  tube  socket  compartment.  You 
can  place  a  small  itidication  mark  on  t!ie 
panel  above  the  knob  and  place  tlie  knob  in  a 
straight  upright  position  with  the  rotor  plate  of 
the  variable  condenser  half  in  and  half  out 
of  the  stationar>^  plate.  Tliis  wav'  )^ou  will  be 
able  to  go  plus  or  minus  capacit}% 

You  will  find  a  wire  running  from  the  oscil- 
lator condenser   (this  is  tlie  gang  nearest  the 


center  of  the  348 ) ,  You  can  solder  one  end  of 
the  2  mmfd  capacitor  where  this  wire  enters 
the  oscillator  coil,  after  you  have  chopped  the 
capacitor  lead  wire  rather  short;  then  route  a 
wire  from  tlie  remaining  capacitor  lead  to  the 
stator  of  the  midget  \ariable,  Tliis  is  all  there  is 
to  it. 

You  may  notice  that  this  wdll  throw  the  dial 
calibration  olT  about  the  width  of  the  marker, 
especially  on  the  higher  bands,  and  if  you  are  a 
perfectionist  you  can  touch  up  the  oscillator 
p adders  on  WWV  or  some  known  strmdard, 
but  be  sure  you  leave  the  small  capacitor  with 
the  knob  in  straight  up  position  when  doing 
this.  Always  leave  it  here  and  tune  in  the  SSB 
or  CW  station  the  best  vou  van  on  main  dial 
with  the  bfo  adjusted  for  best  reception.  Then 
you  can  go  to  the  vernier  knob  of  the  small 
variable  and  time  in  as  easy  as  falling  off  a  log. 
Leave  the  bfo  set  after  you  have  found  where 
it  works  bestj  and  reduce  the  gain  of  the  348 


TEiEWRlTER 
MODEL  "V* 
FREQUEKCY 
SHIFT 
CONVERTER 


$199  (dual  eye  Indlcatiir) 
$279  (OR  tube  rtidlcator] 
$14.50  cabinet 


Audio  input.  Scope  or  dual  eye  ifidicator.  Plug-in  inductors  for  wide  or  narrow  shift.  Axis  restorer  &  Limiter 
can  be  switched  in  or  out  of  circuit,  to  suit  conditions  of  fading  or  Interference.  Copies  on  Mark  only  or 
Space  only  automaticatly  Mark  hold  circuit.  Loop  &  Bias  supply  for  optional  polar  relay  for  keying  trans- 
mitter. Keying  tube  keys  magnet.  Terminals  on  chassis  for  external  keying  relay  &  scope  indicator. 

ALLTRONICS-HOWARD  CO.,  Box   19,  Boston    1,  Mass, 
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if  you  have  the  gain  and  volume  controls  sep- 
aiatecL  If  not,  use  as  little  gain  as  needed. 
You  will  be  able  to  listen  to  both  sides  of 
an  SSB  QSO,  often  by  just  adjusting  the 
small  capacitor.  Then  tliere  is  not  any  danger 
of  losing  the  other  station^  as  you  will  find 
you  can  tune  most  SSB  signals  in  with  AM 
quality  by  careful  adjustment  of  this 
small  capacitor. 

Althougih  esiiecially  designed  for  the 
BC  348,  it  should  work  as  well  with  many 
other  receivers. 
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Robert  Melien   and   Carl 
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PRICES 

%     me!er    Model    No.    ABW 

1%     meter    Model    No,    ABW 

2    meter    Model    No.    ABW 


^^A  .^^. ■■::.■., L'l 


420 
220 
144 


$  8.95 

$10.95 
$12,95 


For  ItJfthef  Information  &  Illustratioits  Refer  to: 
Page  42  September  QST  and  Page  60  October  QST 


U  S  h         ^^'  Hdyward  Sired 


MimJteiUf.  N.  H, 
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VHF     OPERATORSTf 

•  Greater  Signal 

•  Reduced  TV  I 

•  Max.  Pwr,  to  Any  Antenna 
m  Match  Coax  to  Balanced  Line 

•  Match  Coax  to  Coax  Lines 

•  Built  in  SWR  Bridge  ANTENNA  MATCHBOX 

m   A  and  5  meter  SM^itchine  LM-6N2-C  $64.50 

•  &  ana  d  meier  swiicnmg  ^^^^  w/white  panel 

TVl      ON      6      AND      2      ??? 

•  Superior  to  Low  Pass  type  filters, 

•  Hl-a  Resonant  Cavity  Filtering 

•  Removes  both  Harmonic  and  Sub-Harmonic  ener^. 

•  50  DB  or  greater  attenuation  of  energy  outside  6  or  2. 

CF-2     $15.75  CF-6     $19,75 

WHITE  for  specs  on  these  and  other  top  quality  COMA  IB  E 
YHF  products.  Aho,  subscribe  to  the  VHFEB,  the  VHP 
build ers    monthly    journaL    Sample    copy    on    request, 

COMAIRB  ELECTION tC,  Box  126,  EHsworth,  Michigan 


TWO  METER  antennas.  Something  new  In  antenna  design- 
guaranteed  (money  back).  Will  outperform  any  factory  job 
on  the  market— a  front-to-hack  ratio  that  is  out  of  this 
world.  Forward  gain  that  will  '*push"  a  signal  into  the 
DX  horizon.  Seven  element  with  a  special  reflector  .  .  . 
AND  a  method  of  coupling  the  52  ohm  lead  in  to  the 
antenna  that  is  just  about  perfect.  They  sell  for  $19-5?  ea; 
or   two    with    matching    harness    and    hardware   at    $45.00 

Two  Meter  xmitters  that  use  xtal  mikes  and  carry  a 
good  punch  in  the  audio  system  J  Two  watts  (it's  enough!) 
into   the    antenna   with    modulator  and   tubes,    $25,110 

Power  supply  for  above  $12,50 — Mikes  are  xtal  and  can 
be  had  for  $7.50  ea.  Units  only— less  all  other  accessories, 
only  $18.00 

Can  supply  six  meter  xmitters  also,  same  as  above— 
except  over  three  watts.  WILL  put  out  four  watts  with 
higher  plate  voltage.  Same  prices  as  the  two  meter  rigs, 

EVERYTHING  SHIFT  PREPAID  IN  THE  CONTINENTAL  U.S.A. 

A  very  good  little  receiver  (we  make  one  for  six  meters 
afso)  designed  for  two  meters.  Consist  of  the  following:— 
An  RF  stage  ahead,  super/regen  detector,  and  two  audio 
stages.  Very  sensitive  little  receivers— for  average  users, 
beginners  etc. 

ALL  ABOVE  UfMITS  ARE  SOLD  LESS  CABINETS-  Just  the 
finished  unit  in  chassis  form. 

Save  your  money^they  work  fine  as  they  are— but  you 
CAN  get  cabinets  ff  desired. 

We  also  have  a  fiine  transmitter/receiver  with  AC 
power  and  mike  ready  to  go  at  $78.00.  These  units  are  on 
two  meters.  Also  can  supply  them  for  six  meters.  Same 
price.  THEY  MAKE  EXCELLENT  DRIVER  UNITS  FOR  A  HIGH 
POWER   FINAL,   LINEAR,   ETC. 

FULTON   ELECTRONICS 

MANTECA,   CALtF. 

//  in  (he  um^fd  part  of  ^be  sfaP0i  drop  over  any  Hme 
and  see  the  results. 


WANTED  TransistOTS,  Tubes  all  types.  Test 
Equip.,  Ground  Equip.,  FRC,  GRC.  TS,  UKAt, 
tJPM.  Aircraft  CommimlcatlQns  &  Navigation 
Equip.  ELECTRONIC  TUBES  —  Industrial, 
S^pecial  Purpose,  Receiving-TV,  Translators- 
DlGdea,  LAB,  TEST  EQUIPMENT,  AIR- 
CRAFT &  GROUND,  COMM.  EQUIPMENT, 
INTERNATIONAL  SERV  ICE,  Write  or  Phone 

V   6t    H    RADIO 

2053  VENICE,   L,  A.  6,  CALIF, 

RE  5-0ZI5 


RTB2/APX6  Get  on  1215-1296  mc  the  EASY  way   . 
TS72b/UPM8  Tesls  AFXf>.Wy2T  Tubes,   10  Diodes 
RTI8/ARC^    100-156    mc   X'ceivr,    8S2A    final    ... 
MT230/ARC  Mounting  for   ARCl    and   AUC4       ^  - 
RT38/ARCI2    225-350    mc    W/42    Tubes,    2-2C39A  s 
C45  Control    Boi   for  ARCl  and   ARC12    ^  ■      -  v^ 
ARN6    X'ceivr    100-1750    kc.    Pour    band    Superhet 
MTZ74/ARN6    Mai*ntmfl,    single    control    type    . . 
IHT273/ARN6    Mounting,    dual    control    type   w/relay.^A 
AS3t3B/ARN6  Antenna.  Station  seeking  loop  %jUUU 

C403A  ARNG    Control    Box,    Bind,    post    connect ions_    EX 
ARN7   Converts    to  ciontrol   for  ARJN6  i^\*,w 


NEW 
GOOD 
GOOD 
...EX 
EX 
GOOD 
...  EX 
EX 


C4, 


EX 


t465/ALl7    l68-3&2inc    continuous.    lOOW    min    o  put 
SCHEMATIC   for   T46G/AT.T7    with   parts   valucFs      - 
SWR    Bridns   200W    lO-lOOmc  W/diodes   and  meter       i^ 
Axivaiie    B\i.yitt   m   c.f.m.    12-24   VAC-DC    ■   „„-         f? 
6101    Tube    Full  power   to   900    mc  Good   to   SnoO    m«   EX 
Weston   Meter  i>00  miproamp  240  deg  0-60  scale  :Ji^)Ji 

HV    Probe    nijkv   Iitsulation  5G0   Meg   series   res  TsEW 

RE2/ARC5  Ant.  Relay  W/Mcter  &;  Vacuum  Capacitor  EX 
TS12  SWR  Meter  9a05-944i3  mc  W/60  cycle  |uPPly  EX 
IP223/APS38  Sweep  Amplifier  4  Tubes,  2-807W's  NEW 
m59/APAM  W/3BP1  &  16  tubes  Es  for  Panadapt.  EX 
APXI  less  tubes,  A  Warehouse  of  Parts,  SO  lbs.  GD 
TN8  or  rNSO  Tuning  Unit  for  APXl  w/3  tubes  ■  GD 
TSI55C  Sig  Gen  2700-^400  mc  W/Book  and  Caj>e  .  NEW 
AT  1 41    Antenna  225^440   me  W/VSWR  Omrt  A^^^ 

APNI  420  mc  W/Tubes.  Wobulator,  Dynarnotor  ^GOOD 
FT243  XTAL  SET  5675  Ihm  8650  kc  CH27n-€H3B9  120 
M92U  Dynamic  Mie  W/Pord  &  PEGS  Plug.  Ex  for  CB.  EX 
WILCOX  AM43B/FRC  2  channel  Amp  W/60  cy  supply.  GD 
WILCOX  90A2  Ike  Gen  ^  Keying  Osc.  60  cy  supply.  GD 
WILCOX  63AJ  Vohime  limiting  Amp  60  ey  snpi>iy  GD 
PRS3     53  ]ModeL    Locates  Pipe    &    Sunken  Metal    .   NEW 


24.75 
12.50 
22.75 

2.35 
20.75 

1.25 
10.25 

2.35 

2,85 

s.eo 

0.75 

2.25 

22.50 

1.00 

8.25 

8.75 

4.75 

2,25 

2.45 

1.85 

10.75 

6.75 

17.50 

2,75 

1-00 

75.00 

4.75 

3.85 

/17.75 

1.85 

12.75 

11.50 

14.75 

S7.5C 


E     C     HAYDEN        ^^^  "^  ^""^  s?iP*>?"^? 

E«     \d*     1 1^^  ■  i^fci^  Mississippi 

SKipment:  FOB  Boy  Scsinf  Louis,.  .  Terms:  Net,  Cash. 
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( High  Gain  from  page  331 
Like  the  previous  circuit,  this  one  makes  use 

of  an  extremely  high-valued  plate  load  resistor. 
Howe\  er,  no  shunt  is  necessary  to  keep  trans- 
conductance  up  since  pentodes  maintain  rea- 
sonable values  of  gm  down  to  almost  zero  plate 
voltage. 


SAN  DIEGO 
1413  India  Street  BE  9-0361 

MON  -  FRl  8:30  to  8:00        SAT  8:30  to  5:00 


ALL  BAND  TRAP  ANTENNA  ! 


Reduces  Intorferenee  and 
Noiso  dd  All  Makes  Short 
Wave  Beeelvcrs,  Makes  Wwld 
Wide  Rflc«|JtiDn  Slronflar, 
Clearer   on    All    Bands! 


Fop  all  Amateur  Trans- 
mitters. Guaranteed  for  600 
Watt$  AM  1200  S3B  Pi- 
Net  or  Link  Direct  Feed, 
Llititp    Neatf    Weatherproof. 


Commet©  tt$  shown  total  Icnjttli  lft2  ft,  use  Coai  EGSfltT  or 
balanced  twinlUia.  Hi-impact  molded  resonant  traps.  (Wt.  3 
oz.  1'  %  5*  lona}.  You  fu3t  tune  to  desired  band  for  Iwamllke 
resulta.  Excellent  for  ALL  world-wide  Btwrt-wmfe  recelreri  end 
amateur  trinamltters.  For  NOVICE  ANI>  ALT-  CLA88  AMA- 
TEtTRSl  NO  EXTRA  TUNERS  OH  OADGETS  N'KEDEDI 
Eliminates  5  ^^e  pa  rate  aateniui  wtlh  esc*  1  lent  pfTformancc 
guaranteed.  Incenspicireiit  fwr  tfioflty  nelihborhoods!  NO 
flATWlHE  iTiH  SE  APPEARANCE!  EASY  LN  ST  ALL  AT  ION! 
S0^4O-2a*15*l0    meter    hands,    Lesi    r.L.  113.95 

40  2^-1^-10  meter  btnda.  54-ft.   tnt.    (best  for  swls)   )iti  F.L. 

$  1 2«  91 
reedlinesr  (ipeeifj)  for  PUNet  output  90  ft.  RG59U,  15.00  eitra 
For  Link  Mupllng  —  96  fL   balanced  iwtoline  %2.m  extra 

SEND  ONLY  |3,00  (cash,  ck,*  mo)  and  pay  postman  baUnce 
COD  plus  postflge  on  arrival  or  send  full  price  for  postpaid 
dfillTery.  Complete  installation  &  technical  instructiona  fur- 
nished.   Free   inform  a  tl<in  en   mnny  other   160-6   meter  antennas. 

ATalJablfl  only  from: 
WESTERN     RADIO    ^    Dent     AZ-S    —    Kearney.     Nebraska 


Subscriptions 


The  cathode  resistor  and  bypass  capacitor 
are  eliminated  by  going  to  "coo  tact-pot  en  tiaP 
bias  for  the  grid,  via  a  2,2  meg  resistor,  while 
screen  supply  problems  are  bypassed  by  using 
a  tap  on  the  output  stage's  cathode  resistor 
to  supply  the  10  volt  screen  potential  neces- 
sary. Because  of  the  liigh  value  of  load  resistor, 
which  tends  to  limit  current^  and  because 
cathode  bias  is  used  in  the  output  stage^  the 
grid  of  the  6AK6  can  be  direct-coupled  to  the 
plate  of  the  amplifier. 

This  circuit  has  sligbth  lower  gain  than  the 
super-gain  cascode,  but  is  still  plentv-  hot.  Its 
gain  ranges  from  about  900  to  1500  depending 
on  screen  voltage  and  plate-supply  potential. 
If  more  power  is  desired,  you  can  substitute 
a  6AQ5  or  a  6BQ5  for  the  6AK6  shown. 
However,  if  2  watts  will  sLiffice,  the  6AK6  has 
a  big  advantage  in  its  extremely  low  heater 
current  requii'ement.  As  shown,  the  circuit  re- 
quires only  35  ma  at  6.3  volts  on  the  heaters, 
and  around  40  ma  at  300  volts  from  the  power 
supply. 

Like  the  super-gain  cascode,  high-freqency 
response  of  the  starved  pentode  is  limited. 
Howe\-er,  it  is  plenty  adequate  up  past  3  kc- 
To  use  the  pentode  with  a  dynamic  mike,  add 
a  series  capacitor  between  the  mike  and  grid 
to  prevent  shorting  out  the  bias  voltage. 


If  you  like  73  we'd  appreciate  your  help  in 
getting  more  fellows  to  subscribe.  The  big 
difRcultv  is  to  overcome  inertia  and  actuallv 
get  them  to  sit  down  to  get  it  done.  We  try  to 
make  it  as  simple  as  possible  on  our  end.  The 
price  is  a  simple  (and  low)  $4.  Our  address  is 
simple:  73,  Peterborough,  N.  H, 


73  Subscriptions 
1  yr  %  4.00 


MASTER     ORDER     BLANK 

Name 


Address. 


Call 


2  yr  $  7.00. 

3  yr  $10.00 

LIFE    $50.00 


City. 


Zone 


State 


Zip. 


One  year  subscriptions 


6  up  $2, 


ATV  %Z 


New  sub. 


Renewal  sub.. 


loAR  Membership  1  yr  $10 


Start  wittL 


Back  issues  (50c  each). 
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(W2NSD  from  page  75) 

some  sort  of  award  can  be  made  to  Phil  Spen- 
cer W5LDH  of  the  Delta  Division  for  chliping 
oflF  key  just  for  one  instant  at  a  board  meeting. 
It  has  been  a  long  time  since  that  has  hap- 
pened. It's  something. 

Eight  of  the  directors  come  up  for  re-el eotion 
or  replacement  this  year.  How  about  it,  shall 
we  see  if  we  can't  get  something  in  there  be- 
sides a  set  of  puppets? 

OK,  now  let's  see  what  the  directors  accom- 
plished with  those  47  unanimous  votes.  Hunty 
has  been  looking  a  bit  peaked  lately  ,  .  .  1*11  bet 
that  handsome  raise  the  board  gave  him  wall 
make  up  for  a  lot  of  the  harassing  he  has  been 
getting.  The  board  gave  the  Executive  Com- 
mitte  carte  blanche  to  increase  Budlong's  "re- 
tirement" pay  too.  Hmmm,  I  understood  that 
Bud  was  already  getting  100%  pay  in  'retire- 
ment/* am   I   WTong? 

Another  big  appropriation  was  $100,000  for 
the  defense  of  amateur  frequencies  in  the 
coming  years.  This  is  quite  an  appropriation 
...  it  is  the  dues  of  40,000  members  of  the 
League,  about  one  half  of  the  members. 

The  hundred  grand  won't  go  very  far  if 
Hunty  spends  up  a  storm  like  lie  did  back  in 
1959.  He  and  Budlong  represented  the  ARRL 
at  the  Geneva  Conference  that  year  and  turned 
in  a  bill  for  $15,701.68,  if  I  read  the  fine  print 
on  the  League  financial  reports  right.  I  don't 
like  to  bite  the  hand  that  has  fed  me  (yes  I 
do),  but  the  dinner  Bud  and  Hunty  bought 
me  in  Geneva  took  care  of  my  own  ARRL 
membership  dues  for  a  number  of  years.  I  fig- 
ure that  Fm  just  making  time  payments  on 
that  dinner  each  year  as  I  send  in  my  check. 
Their  hotel  was  palacial  .  .  .  the  sitting  room 
of  their  suit  was  larger  than  the  lobby  of  my 
hotel.  Nothing  but  the  best  .  .  .  right? 

Seems  to  me  I  remember  their  flying  presi- 
dent Dosland  over  for  a  couple  of  weeks  vaca- 
tion. -  .  and  didn't  they  pay  his  salary  while  he 
was  taking  time  off  his  regular  employment? 

Shucks,  there  I  go  getting  sarcastic  again 
and  I  wanted  to  be  straight  forward  this  time* 
You'U  have  to  admit  that  I  passed  up  the  op- 
poftimit>'  to  say  something  about  the  directors 
grabbing  a  ribbon  for  a  dance  around  the 
AIa}-pole.  Well,  I  almost  passed  it  up.  Ill  also 
not  say  anything  about  their  dance  around 
my  February  poll. 

Seriouslyj  is  there  any  way  that  us  members 
of  ARRL  can  find  out  where  this  lOOG  goes  to? 
If  some  good  can  be  done  with  it,  aU  the 
better  fo  us  all  •  •  •  but  we  don't  want  it  to 
turn  into  a  big  "fact  finding"  vacation  fund. 

.  , ,  Wayne  I 


ti 


RW  MAY  BARGAINS 


Rfl-42B  POWER  SUPPLY  UNIT.  Input  115/220v  60 
cy;  output  210VDC,  60ma  S  6.3v  3.5A.  5V4 
Rectifier  choke  input  &  dual  oif  capacitor.  Used, 

Good  $  B.75 

Same  with  Volt  &  MA  meters.  Used,  Good  $10.45 

MOBILE  THANSMrTTER  8-193B/VRC-2  30-40  mc  FM 
with  7  tubes  (807  frnal},  6vDC  dynamotor  & 
scfrematic.   Used,   Good  $12,91 

LAZY  MAN'S  '*a-5er"  Navy  Radio  Beam  Filter  for 
CW.    Single    signal    selectivity.    The    easy    way. 

MH-26C  Bendi)c  Receiver —  ISO-lSOOkc,  3  bands. 
2  RF  Amp,  AVC  &  BFO.  W/12  tubes,  24vdc  dyna- 
motor &  schematic.  Used,  Good  $14.35 

3 API    CRT    XI nt    for    Modulation    Monitor    &    etc* 

Brand   New   in   original   cartons    ...    _ $  1*95 

ARC-3  TRANSMITTER—  100-156mc  AM,  Uses  2- 
832A's,  2-5L6's,  3-6V6's,  12SH7  &  6J5.  Used, 
Good    with    schematic — Less    Tubes  $  9.9S 

SEND  MONEY  ORDER  OR  CHECK  WITH  ORDER 
MINIMUM  C.O.D.  ORDER  $10.00  with  25%  DEPOSIT 

Write  for  Latest  Bulletin  *:39— Loads  of  Bargains- 

R.  W.  ELECTRONICS,  INC. 


2430  So.   Michigan   Ave, 
Chicago,    111.   60616 


Dept    735 
HWfie    CAfumet-5-128! 


LOOKING?  SHOPPING?  TRADING? 
TRYING  TO  SAVE   MONEY? 

Write  Bob  Graham  for  Special  Deals  on  New  and  Re- 
conditioned  used  geer  Cash  or  Budget- 

Grahom   Radio 

Dept.  C,  Reading,  Mass,  Tel:  944  4000. 


Only  QUAKER  con  give  you   Price  ond  Quolity. 
So  why  buy  crystols  elsewhere. 

Crystals   In   FT-243  holders.   ,05%  toleranee.    Fully   guarantteil. 
Only    55c    ea,    |)o&tpaid     USA. 


Freauency  In 

Kcs. 

6000 

6425 

801120 

81612S 

H350 

6006,9 

6440 

8018.S2 

8173.3 

8375 

6025 

6450 

802L42 

8175 

8330 

6050 

6473  3 

8022.22 

8173.75 

R389.2D 

liors 

6475 

3023.64 

8183.3 

8418.75 

6100 

6500 

8030 

8186.66 

8423.03 

ftioe.fl 

6506.6 

8032 

8192.86 

8423.53 

6125 

6525 

8035-71 

8188 

8435.71 

6140 

6540 

8036.25 

8188,24 

8436.02 

6150 

6550 

8045 

8200 

R453.S5 

6173.3 

6573.3 

8050 

8225 

8463.75 

fil75 

6575 

8070 

S240 

S469.23 

6200 

6600 

8078.57 

8350 

84«6.7 

6206.6 

6606.0 

8080 

8273,3 

8475 

6225 

6625 

8081.25 

8^75 

8480 

6210 

6640 

8050.77 

8315 

8483.3 

6250 

6650 

8092.50 

8315.38 

8401.7 

6275.3 

667S 

8100 

8317.5 

H541.7 

G275 

6675 

8103.53 

8318.18 

8550 

6300 

6700 

8104.62 

8325.'58 

i^U 

6300.  S 

6706.6 

3105.46 

8326.15 

8n33,3 

6325 

6740 

8118.46 

8328,75 

mm 

6340 

6750 

8121.43 

8330.76 

S63?5 

6350 

3000 

8121.81 

8332 

8650 

6373.3 

3007.14 

8135.71 

8335.71 

S700 

6375 

6007.69 

3146 

8338 

ST16.7 

6400 

8008 

6145.8K 

8340 

6406.  S 

8010 

8161.53 

8341.7 

Sub     mil) 

iatance     xUls 

type     CR55/U 

in      HCIB/ 

'U     holders. 

TDl«rante 

.005««    Fully 

iuarant««d. 
FreiiueTii:?.  i 

..;,,.,  .    $K05 

50.383 

51,050 

52.050 

50.716 

51.383 

51,383 

50.050 

51.716 

52.716 

Give  ^nd  elwtce  select  ions 

Wfttch  6U|i  &  73  for 

fynh«r  lists 

QUAKER    ELECTRONICS 


PO   Box   21 S 


Hunlock  Creek^  Pe. 
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what  is 
the  Institute? 

1.  Members 

2.  Directors 

3*  Coordinators 

4.  73  Staff 

5.  Temporary  secretary:  Wayiie  Green 
WHAT  IS  THE  INSTITUTES'  PROGRAM? 

1.  See  that  our  legislators  and  government 
get  publicity  about  amatem*  radio  via  the  pub* 
lication  of  a  weekly  newsletter, 

2*  A  representative  in  Washington,  Harry 
Longerich  W2GQY/4. 

3.  Support  amatems  in  legal  battles, 

4.  Establish  club  stations  in  new  countries, 
5*  Sell  ham  radio  world  wide. 

6.  Get  information  on  current  events  to  all 
interested  amatexns  and  loAR  members  and 
encourage  members  to  make  theix*  views  known 
to  ARRL  directors  and  ARRL  HQ, 


Why  is  there 
a  need  for  the 
loAR? 


L  Amateur  radio  has  no  representation  in 
Washington. 

a.  Other  users  of  radio  frequencies  have 
organizations  in  Washington  to  help  protect 
their  frequencies  and  privileges.  See  73  April 
64  page  18  for  details.  We,  who  have  l>een  the 
constant  losers^  more  than  any  other  group, 
should  be  strongly  represented,  WeVe  tried 
doing  without,  can  we  leaiii? 

b.  Other  hobbies  have  organizations  in 
Washington  to  keep  in  touch  with  the  govern- 
ment,  and  protect  Uie  privileges  of  the  mem- 
bers against  restrictive  legislation  and  promote 
positive  legislation.  Good  examples  of  this  are 
the  Aircraft  Owners  and  Pilots  Association  and 
the  National  Rifle  Association,  AOPA,  being 
on  the  spot^  was  able  to  get  legislation  through 
Congi^ess  quickly  when  they  wanted  alien  pilots 
to  be  able  to  use  theu  plane  radios  while  in  the 
U.  S.  Look  how  many  years  weVe  been  trying 
to  get  reciprocal  licensing. 

c.  The  ARRL  HQ  group  has  been  fighting 
a  Washington  office  for  years.  There  was  con- 
siderable discussion  of  this  in  1958  at  the  Na- 
tional Gonventiou  in  Washington  and  the  main 


reason  against  a  Washington  Office  for  tlie 
ARRL  at  that  time  was  that  HQ  was  convinced 
that  such  an  office  would  grow  quickly  and 
would  eventually  overshadow  die  Connecticut 
HQ,  forcing  everyone  to  move  to  Washington. 
They  didn't  want  to  move, 

d.  The  Institute  of  Amateur  Radio  wiU  be 
centered  in  Washington  DC.  Four  of  the  nine 
interim  dii^eotors  of  the  Institute  ai'e  in  the 
Washington  area  and  they  are  proceeding  with 
the  bulk  of  the  organizational  work  from  there. 

e.  One  of  tbe  loAR  interim  directors  is  an 
official  representative  and  is  in  touch  with  the 
Senate,  Representatives  of  the  administratiou, 
etc.  The  voice  of  amateur  radio  is  being  heaixl 
where  it  counts. 

2.  Nothing  is  being  done  to  keep  our  own 
government  behind  us. 

a.  We  had  very  little  support  at  the  1959 
Geneva  Conference.  U.S.  delegates  represent- 
ing the  various  users  of  radio  frequencies  ad- 
mitted that  amateur  radio  was  at  the  bottom  of 
the  list, 

b.  The  ARRL  has  proposed  no  program 
whatever. 

c-  The  Institute  started  in  Apiil  sending  a 
weekly  newsletter  to  every  U.  S,  Senator, 
every  U.  S.  Representative,  every  state  Gover- 
nor and  all  Government  officials  involved  w^ith 
radio.  This  newsletter  stresses  the  public  serv- 
ice of  amateiu"  radio  and  tlie  benefits  to  the 
country  of  oui'  having  a  strong  amateur  service. 

d.  Government  officials  and  Congressmen 
have  an  office  to  call  when  any  problems  come 
up  regarding  amateur  radio.  The  Institute 
Washington  representative  has  personal  eontaot 
for  all  of  US- 

3*  Little  is  being  done  to  prepare  for  Gen- 
eva, 

a.  The  oudook  for  the  next  frequency  con- 
ference is  indeed  black  for  amateur  radio  at 
present.  Educated  estimates  ai^e  that  we  will 
lose  40  meters  plus  parts  of  80  and  20. 

b.  The  ARRL  has  proposed  no  plan.  It  is 
depending  on  the  lARU, 

c.  The  lARU  is  in  bad  shape.  It  was  flatly 
tm-ned  down  in  region  2  (North  and  South 
America)  in  April  when  president  Hoover  had 
no  program  to  offer  for  saving  om*  bands.  In- 
stead a  separate  organization  was  formed  with 
separate  officers.  lARU  region  3  (Australasia) 
is  virtually  unorganized.  Region  1  (Europe 
&  Africa)  is  partially  organized,  but  may  soon 
faU  apart  over  lack  of  any  program. 

d.  The  Institute  proposes  to  make  club  sta- 
tions available  to  locals  in  DX  countries  vv^ho 
are  trained  in  amateur  radio  by  visiting  DX- 
peditioners.  This  should  help  introduce  radio 
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to  newer  countries.  Several  nianufactiirers  have 
volmiteered  to  supply  equipment  for  this  pro- 
grain. 

e.  The  Insti trite  plans  to  send  out  an  inter- 
national newsletter  to  government  oflBciak  con- 
cerned with  amateur  radio  to  point  out  the  ad- 
vatrtages  of  having  a  strong  amateur  service. 
AH  probable  delegates  to  the  Geneva  Confer- 
ence will  also  get  this  newsletter. 

4.  Amateurs  fighting  legal  battles  get  little 
support, 

a.  Whene\'er  an  amateur  loses  a  legal  case 
invohing  amateur  radio  this  sets  a  precident 
which  can  then  be  pointed  to  in  the  future 
wherever  a  simiLi.r  case  is  in  contest.  It  is  there- 
fore of  great  importance  for  all  precident 
setting  cases  to  be  won. 

b.  The  ARRL  provides  legal  advice,  but  not 
money.  Legal  cases  can  be  very  expensive. 
\\'0JRQ  has  spent  well  over  $1500  fighting  a 
suit  against  his  tower •  People  diat  moved  into 
his  nei^borhood  well  after  he  had  his  tower 
up  have  sued  liim  for  $8000  damages  to  the 
value  of  their  property  because  of  the  unsight- 
hness  of  his  tower.  If  he  loses  this  case  every 
amateur  in  tlie  country  with  a  tower  would 
live  in  fear  of  a  law  suit  for  thousands  of  dol- 
lars and  with  a  precident  for  the  suers  to  point 
to. 

c.  The  Institute  position  is  that  cases  like 
this  are  a  responsibility  of  all  of  us  and  that 
funds  should  be  provided  to  help  amateurs 
who,  tlirougli  no  fault  of  tlieir  own,  have  to 
fight  a  suit  which  could  liint  all  of  us  if  lost. 
The  Institute  has  sent  $500  to  help  W0JRQ 
with  his  case.  We  undersitand  that  this  has 
resulted  in  quite  a  change  in  the  ARRL  posi- 
tion and  that  there  is  a  good  possibihty  tliat 
the  League's  coimcil  may  now  be  available 
to  help  fiight  the  case.  This  is  an  additional 
benefit  which  wasn't  planned  for.  \Mth  this 
array  of  support  tiiere  is  a  good  chance  that 
the  complainants  may  give  up  the  case. 

d.  In  Santa  Barbara  three  hams  have  been 
prosecuted  by  the  cit)^  as  pubUc  niu'sances  to 
put  them  off  the  air*  The  entrance  of  the  Insti- 
tute into  this  case*  we  are  informed,  has  again 
seen  an  off^er  of  ARRL  council  Booth  to  fly 
out  and  help  fight.  We  understand  diat  the 
cit>^  informed  of  this  turn  of  events,  has 
thought  better  of  tlie  suit. 

e.  The  Institute  is  investigating  the  possibil- 
ities of  providing  all  members  with  an  insur- 
ance policy  to  protect  them  from  suits  con- 
nected wnth  amateur  radio.  The  Institute  in- 
tends to  help  as  much  as  possible  amateurs 
\^'ith  legal  battles  involving  amateur  radio. 

5.  There  are  at  present  no  checks  and  bal- 


ances for  immence  power  of  ARRL  HQ. 

a.  ARRL  admits  that  they  do  not  represent 
the  amateur  (Julv  63  QST  page  9,  paragraph 

b.  ARRL  HQ  suffers  from  frailities.  1)  Ii- 
responsible  submission  of  RM-499.  2)  Coca- 
Cola  deal  3)  Santa  Barbara  legal  battle  4) 
\\  0JRQ  legal  battle 

c.  It  is  much  more  difficult  to  succumb  to 
frailties  when  }ou  know  tliat  some  group  is 
watching  your  every  mo\'e.  Mucli  more. 

6,  Little  is  being  done  to  improve  the  tech- 
nical standards  of  amateurs- 

a.  ARRL  recognizes  and  decries  the  situa- 
tion, yet  has  not  furnished  leadership, 

b.  The  Institute  proposes  to  establish  a  pro- 
gram of  technical  achievement  with  certificates 
and  awards,  1)  Exams  to  be  given  at  hamfests 
and  conventions  under  close  supervision  of 
clubs,  2)  Awards  for  outstanding  develop- 
ments, break-throughs,  unusual  construction 
projects,  patents,  etc. 

7-  There  is  no  organization  program  to  keep 
commercials  out  of  our  bands. 

a.  Mount  a  full  scale  attack  on  ehcit  use  of 
oiu"  bands  by  other  services.  Co-ordinate  a  ser- 
ious effort  to  ideiittfy  all  transgressors.  Lodge 
official  complaints  against  them  with  our  gov- 
emment,  the  nU,  the  government  of  the 
country  involved  through  their  representatives 
in  the  U,  S.  and  directly.  Should  tliis  not  get 
results  we  can  muster  tlie  full  strength  of  loAR 
membei^ship  to  put  pressure  on  their  govern- 
ment, their  repersentatives  in  tlie  U,  S.,  their 
travel  bureaus,  etc.  We  wdll  also  let  all  the 
members  of  our  own  Congress  know  that  the 
country  is  operating  or  condoning  operation  of 
transmitters  contrary  to  international  agree- 
ment tlnmigh  the  ITLT. 


Interim  Director  W70E 

Howard  Pyle  W70E,  Age  66,  hcensed  1912, 
now  Extra  Class.  Past  calls;  HP,  MA,  7HP, 
TNG,  7FT,  70E,  7ASL,  8FT,  8RI,  8DAG. 
ARRL  member  since  inception.  Also  member 
of  SiM,  lAE;  \'\\  OA;  OOTC;  OTC;  DeForest 
Pioneers;  A-1  op;  Morse  Telegraph  Club.  Has 
had  hundreds  of  articles  pubHshed  o\'er  the 
past  50  years  plus  six  books,  foiu-  of  which  are 
current.  Retired  Electronics  Engineer  with 
U.  S.  Gov't.  Hiis  worked  as  a  sea-going  mer- 
chant marine  operator,  marine  coastal  station 
operator  and  manager,  5  years  Clilef  Radio- 
man (permanent  appt, )  U.  S.  Navy,  Chief 
Engineer    several    radio    manufacturing    com- 
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paioles,  manager  RCA  marine  dept,  Chicago, 
wholesale  radio  salesman,  radio  and  later  elec- 
tronics engineer,  U.  S.  Gov't,  (2  depts.)*  Asst. 
U,  S.  Radio  Inspector ^  Bureau  of  Navigation, 
etc.  Charter  and  Founding  member  of  loAR, 


Biography  and  Comments 


de  K2TKN 


It  seems  like  a  long  time  ago,  and  I  guess  it 
was  .  .  . 

A  cousin  came  to  spend  the  summer  vaca- 
tion. He  was  the  same  age  as  my  brother  and 
life  became  somewhat  strained  for  me,  being 
five  years  yomiger.  This  cousin  was  an  electron- 
ics  wizard,  for  altho  only  aged  12  or  so,  he  had 
constructed  a  crystal  set  that  actually  worked. 

After  weeks  of  untold  favors,  cajolery,  and 
outright  bribery  these  two  hooligans  condes- 
cended to  show  little  brother  how  to  consti-uct 
a  set.  A  tightly  wound  coil  of  wire  on  a  card- 
board tube  of  well-known  but  unmentionable 
origin,  manufacture  of  a  sulpher  and  lead 
crystal^  and  tiading  him  out  of  his  spare  head- 
phone (as  I  recall  J  my  soul  was  only  a  small 
concession  in  the  deal)  and  I  was  the  proud 
possessor  of  the  finest  crystal  set  in  Kansas  City 
that  stoutly  refused  to  utter  even  a  faint  squeal. 
Long  weeks  were  spent  that  summer,  winding 
and  rewinding  that  coil,  carefully  scraping  a 
path  for  the  slide  tuner  to  contact,  all  under 
the  close  supervision  of  this  radio  whiz  kid. 
Noth'in  .  .  .  Not  the  faintest  sound.  He  went 


back  to  Des  Moines  and  sdiool  and  after 
several  months  more  of  faiitless  effort  my 
brother  let  slip  that  that  tightly  wound  coil  of 
mine  was  bare  wire  wliile  the  working  model 
had  enamel  insulation.  After  30  years  I  do  oc- 
casionally speak  to  my  brother  again.  In  spite 
of  his  perversity,  the  cousin  went  on  to  become 
W9TGL  (three  gorgous  ladies)  of  pre-WW2 
fame  and  today  is  a  slightly  tarnished  BRASS 
HAT  in  the  AIR  FORCE  who  has  been  known 
to  get  on  the  air  as  W4WG0.  After  what 
seemed  eons  at  the  time,  I  recall  learning  the 
code  at  government  expense.  This  consisted 
of  religiously  taking  the  amateur  tests  every 
time  the  FCC  inspector  came  to  town  with  his 
tape  machine,  always  flunking  but  each  time 
by  a  httle  less^  meanwhile  frantically  boot- 
legging on  160  meter  fone  far  into  every  night. 
To  this  day,  I  am  sure  that  kindly  inspector 
(MacDonald)  overlooked  an  uncrossed  T  or 
misplaced  punctuation  mark  to  get  me  65  in  a 
row  and  out  of  his  hair^,  or  off  160,  I  am  not 
sure  which- 

What  a  thrill  to  legally  call  CQ  and  hear 
an  answer— Ollie  W9EKJ  who  was  clear  across 
town  was  in  there  loud  and  clear.  He  promptly, 
with  some  knowledge  of  prior  operation^  de- 
manded that  I  get  off  the  air  and  quit  using 
his  call— refusing  to  listen  to  my  attempts  at 
phonetics  to  explain  my  call  was  plainly 
W9ETJ  on  my  hcense  and  he  went  clear  ape 
when  my  buddy  George  Horner,  who  had  re- 
ceived his  ticket  that  day  also,  called  in  with 
W9EDJ.  Half  the  whole  160  meter  was  in  that 
ruckus  before  the  air  cleared  that  night.  Short- 
ly after,  I  was  intiated  into  the  business  side  of 
this  game,  chasing  parts  at  Van  Sickle  Radio, 
St.  Louis  for  Griff  W90WD,  God  rest  liis  soul. 
I  am  sure  he  and  Walter  Ashe  gave  more 
young  squirts  their  start  in  this  business  than 
all  the  DeForrests,  Sarnoff's^  etc^  put  to- 
gethen  And  Walter  is  still  doing  it. 

Wells  Chapin  W9DUD  was  building  some 
of  the  biggest  and  prettiest  KW  rigs  ever 
known  by  the  late  '30*s.  I  know,  for  he  used  to 
come  into  the  store  and  buy  a  $T19  17  x  13  x  4 
steel  chassis,  they  didn't  come  any  bigger  and 
my  job  was  to  punch  out  the  holes  he  drew  on 
the  brown  paper  cover.  Try  going  into  the 
parts  house  today,  buy  a  chassis  and  ask  them 
to  punch  the  holes  for  you  (HA)  and  all  we 
had  in  those  days  were  Greenlee  hammer 
punches.  Thats  what  the  part-time  after  school 
amateur  kids  working  there  were  for.  After 
working  there  several  years,  the  Naval  Re- 
serve was  caUed  out  and  I  got  out  of  High 
School  concurrently  in  early  1941.  That  free 
crystal  cost  me  5  yeai  s  in  the  Navy,  As  I  recall, 
I  owed  Griff  about  $3000  for  parts  purchased 
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at  employee  discount  above  my  wages,  whicli 
he  had  talhed  every  week  then  written  ofiF  as  a 
dead  loss.  I  had  DXCC  before  I  found  out 
boys  were  supposed  to  go  out  with  girls  and 
had  collected  several  Grand  Island  FCC  QSL's 
for  shorting  out  the  only  choke  in  the  PWR 
supply  on  my  push-puU  parallel  TW- ISO's 
after  a  W6  let  slip  how  to  get  that  sure  fii^e 
bat  of  120  cycle  gargle  that  no  DX  on  the  low 
end  of  twenty  could  resist.  If  there  hadn't  been 
plent>'  of  science  courses  and  a  ham  as  princi- 
pal of  the  school,  it  couldn't  have  been  done* 
In  those  days,  OM,  DX  was  pure  work.  They 
hadn't  been  Gus'ized,  Danny' ized  or  Col- 
lin seized   and  neither  had   we. 

By  1946,  an  old  grizzled  hash-marked  Chief 
Radio  Technician  was  let  out  to  pastiire,  after 
all  he  had  been   thru  every  radio   and  radar 
tech  school  they  had  and  then  several  years  of 
too  many  TBM-TBK,  SA,  SC,  SQ,  SO,  over  two 
hundred  SJ's  each  with  cronic  problems  some- 
one had   to   suffer   with.    I   was   22,   but   felt 
everyday  of  100.  One  bright  spot  stands  out  in 
my  memor>^    of   those   days.    One    Christmas 
eve  when  1  had  the  duty  at  the  RMO   15th 
Naval    District    Panama    and    after    finishing 
straightening  out  tlie  bumps  in  the  linoleum  of 
the   radio   shack   floor   or   some   other  highly 
secret  technical  detail  transit  ships  demanded 
the   base   experts    attend   to   while  the   crew 
bellied    up    in    RioBahoo,    some    other    dis- 
franchised ham  and  I  were  sitting  there  slop- 
pin  up  coffee  and  discussing  the  hell  of  being 
in  DX  coimtry  at  such  a  time.  This  was  in  the 
radio  shack  of  a  tin-can,  I  believe,  and  there 
was  a  TBK  transmitter  wdth  the  filaments  lit, 
tuned  up  at  a  full  gallon  on  SI 20  kc  or  such. 
Deciding  thev^  could  only  shoot  >^ou   once,   I 
let  out  a  long  slow  CQ  DX  and  signed  W9ETJ, 
This    was    1944    when    w^e   were    not    exactiv 
winning  the  w^ar  in  the  Pacific  and  there  hadn*t 
been  a  legal  Amateur  contact  since  1941.  The 
band  opened  up  for  20  kc  either  side  with  the 
##$""&#  pile-up  of  DX  ever  packed  in  at  one 
time  iai  the  history  of  radio.  For  the  next  two 
hours  we  w^orked'em  by  the  gross*  There  were 
Japs  J   GeiTuans,    Iti's,   Russians   and   Allies   by 
the   numbers.    On    the   frequency,   that   night 
before  Xmas,  there  were  just  Amateurs,  doing 
what  they  like  best— there  just  wasn*t  any  war 
for  us  for  abt  t^vo  hours.  Half  the  GFs  were 
too  elu'cken  to  sign  their  own  calls  and  used 
initials,    etc— it   sounded    like   75    meters    the 
night  before  we  got  the  band  back  after  the 
war,    FinaUy,    someone   decided   this    amateur 
bit  was  not  the  way  to  fight  a  war,  and  NSS 
cranked  up  on  frequency  and  demanded  identi- 
fiers which  rather  squelched  the  whole  thing. 
At    noon    the    next    day,    there    were    stiU    a 


couple  of  FY's  working  J's  for  \\  AC  on  the 
frequency.  The  fact  that  Boyd  Phelps  W9BP 
w^as  RMO  may  have  helped  keep  in  out  of  the 
brig. 

By   1950,  after  deciding  there  had   to  be 
better  ways  of  making  a  living  than  AM  soap- 
radio  engineering  including  owning  a  peanut- 
wliistle,    KXGI,    and   going   tluu   the   BOOM 
TV  shop  periods,  I  ended  up  a  field  engineer 
with   Raytheon   Mfg,,   Chicago,    Six  hundred 
and  fift>"  sendee  meetings  later  moved  over  to 
the    Magnecord    and    sales.     By    this    time, 
^V0ETJ  out  of  Elsberry  Mo.  had  done  fairly 
well  on  six  and  two.  That  five  or  six  miles 
west  of  the  Mississippi  river  sure  made  tiiat  an 
ideal  location.  Being  the  first  W0  going  west 
when  six  and  tw^o  were  new  w^as  some  pump- 
kins, ni  tell  you.  There  were  more  than  numer- 
ous   occasions    when    Dallas    W9AAG,    Red 
W9EHX,  W9MUD  and  many  other  W9's  in 
western  Illinois  sat  there  and  heard  Wl,  2,  3, 
4's  calling  and  at  times  working  that  ###  0  |ust 
(A  er  the  line.  Before  leaving,  a  2-5  ft.  cylindrical 
parabola  70  feet  in  the  air  had  effectively  re- 
mo\ed  about  two  states  from  the  distance  to 
the    East   Coast.    W2AZL    and    W2CXY    stiU 
claim  I  must  have  been  using  that  xtal  set  with 
the  bare  wire  coil  but  the  4-125's  at  4  KV  and 
1  amp  put  out  a  fair  signal  after  httle  taming, 
and  care  not  to  make  long  dashes.  Don't  get 
out  your  slide  rule  to  figure  out  the  input- 
that  was  the  most  legal  KW  ever  generated  to 
snag  DX  on  two.  If  you  held  the  key  down  long 
enough   for   the   meters    to    slow   down   long 
enough    to    read,    those    4-125's    would    have 
been  walking  aroimd  the  ceiling  of  the  shack- 
Ten  yeaj's  ago,  Ed  W0LFE,  inherited  the 
favored  W0  position  and  has  done  ver\^  well 
for  himself,  while  1  am  in  the  middle  of  the 
gibbest  pile  of  locals  on  VHP  in  the  world. 
The  band  could  be  wide  open  to  W6  on  two 
from  New  Jersey  and  the  call  K2TKN  and  10 
cents  would  get  me  a  bad  cup  of  coffee  under 
tlie  pile-ups.  There  was  nothing  else  to  do  but 
go  on  1296  mc  to  find  some  elbow-room*   I 
find  there  is  plenty. 

An  old  man  from  up  the  road,  after  looking 
at  the  20  ft  parabola  and  other  contraptions 
cluttering  up  the  QTH  and  learning  I  point 
these  at  the  moon  on  occasion,  asked  "But 
w^hat  does  the  Moon  say"  and  you  know  he 
may  be  right.  There  sure  isn't  much  of  a  QRM 
problem. 

Being  a  gadgeteer  by  nature,  VHF  and  UHF 
have  always  fascinated  me  for  here  are  vast 
areas  of  uncluttered  space  where  an  untutored 
amateuir,  by  the  expedient  of  extreme  special- 
ization and  simply  wanting  to  do  sometliing  of 
value  badly  enough,  can  make  monkeys  out  of 
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the  coMimmication  "experts."  We've  got  receiv- 
ers now^  that  make  their  Kilobuck  specials  about 
equal  to  xtal  sets  and  we  have  always  been  \\  ill- 
ing  to  tr>'  anything.  They  can't  get  a  contract 
from  the  Gov.  unless  their  theory  looks  right. 
We  can't  lose^  all  we  have  to  do  is  play  the 
cards,  The\  mav  have  been  stacked  in  our  favor 
up  in  this  range  of  frequencies* 

Below  100  mc,  I  am  afraid  it  is  another 
story.  The  majority  of  my  actual  operating 
time  in  the  DC  bands  recendy  has  been  on 
Air  Force  MARS  channels.  If  you  would  like  to 
fuUv  understand  what  the  HF  amateur  bands 
are  going  to  sound  like  shortly  at  the  present 
descent  levels,  try  copying  SSB  trafiBc  on  3295 
kc  at  0200  Z  or  7460  kc.  These  are  military 
channels  with  the  full  authority  of  the  US 
backing  them  up  and  this  makes  them  open 
season  for  every  raw  ac  cmd  generator  in  this 
hemisphere.  Reread  W4LCY  article  in  May 
73— 'then  read  it  again  and  see  that  every  meet- 
ing of  your  local  beer-diowder  club  is  devoted 
to  actually  what  can  be  done.  Let  someone 
else  win  field  day,  for  at  the  present  rate  of 
descent  there  aren't  going  to  be  many  more 
anyway. 

I  am  a  lousy  commercial— I  make  a  living 
selling  Cornell  Dubilier  products  to  the  parts 
distributors  tliat  sell  to  amateurs*  Loss  of  the 
HF  amateurs  bands  or  incentive  louse-up 
woiild  mean  reduced  HAM-M  and  TR-44 
rotor  sales.  (It  ah^eady  has  in  tmith.)  That 
would  only  leave  less  than  28,000  other  items 
for  CD  to  sell  to  the  distributor  whose  amateur 
sales  dollars  aie  a  small  part  of  his  totaL  You 
don't  seriously  believe  the  amateur  sales  of 
Collins  J  HallicrafterSj  etc.,  keep  these  com* 
panies  in  business,  do  you— this  isn't  1938--it  is 
pretty  late  in  1964,  And  if  you  don't  think  I 
kno\^-  this  market  and  how  to  peddle  merchan- 
dise^  reread  the  sub-liminal  (free)  ad  built  into 
the  second  sentence  of  this  paragraph.  Bill 
Orr  and  his  group  of  old  pro*s  couldn't  have 
done  better  in  QST.  Which  reminds  me,  you 
couldn't  buy  my  ARRL  membership  for  kilo- 
bucks  during  this  hassel.  I've  found  as  a  mem- 
I  am  entitled  to  vote  now  and  then.  It  isn't 
for  much  J  but  few  bothered  m  the  past  so  who 
cared?  I've  had  go-rounds  with  Headquarters 
before  about  raw  commercialism  in  QST  and 
their  lack  of  interest  in  432  mcs  when  we 
needed  it  most,  and  found  them  subject  to  the 
same  human  frailities  as  most.  Pressine  on  a 
Director  who  iji  turn  does  a  httle  desk-pound- 
ing  has  it's  effect,  I  like  to  remember  cop\  ing 
code  practice  on  a  one^tube  blooper  and  the 
thrill  of  WlAW's  big  signal  in  the  middle-west 
a  long  time  agOj  but  as  I  have  gotten  older  and 
a  bit  more  experienced  in   worldl>    ways,  Tm 


afraid  the  ARRL  doesn't  have  the  same  image 
it  once  did  for  me.  As  a  commercial  corp. 
they  would  bumble  along  making  large  noises 
of  extremely  conser\^ati\e  gooble*de-goolc  til 
tlie  first  highly  specialized,  market  and  cf>st 
conscious— sales  oriented  competitor  took  them 
to  the  cleaners  by  the  chapter  and  verse.  The 
crime  in  diis  case  is  that  you  are  going  to  lose 
forty  meters  and  large  chunks  of  the  other 
HF  bands  while  we  try  to  straighten  out  our 
internal  organization.  Everything  is  new  at 
Headquarters  except  the  direction  and  point 
of  view.  The  outpourings  and  apparent  ob- 
jectives seem  about  ten  years  old. 

Our  first  preliminary  orgamzational  meeting 
of  loAR  directors  was,  by  necessity,  in  regard 
to  immediate  and  extremely  necessary  actions 
and  short  range  objectives*  A  great  deal  was 
said  about  the  average  amateur  and  what  they 
could  do,  given  the  opportunity,  to  keep  what 
they  own.  I  didn't  say  much,  for  I  was  in 
comiplete  agreement  witli  what  was  being  said. 
But,  after  the  meeting,  when  driving  home,  I 
had  a  chance  to  sort  out  the  multitude  of 
thoughts  proposed  by  this  keenly  and  currently 
aware  group.  It  suddenly  stmck  me.  ,  .  I  have 
never  met  an  average  amateur.  I'm  not  average, 
and  youVe  not  either.  If  I  was,  1  wouldn^t 
admit  it,  and  anyone  that  savs  I  am  is  in  for 
a  veiy  hard  time.  As  sure  as  I  am  sitting  here 
looking  for  the  erase  key  on  this  mill,  my 
ARRL  director  has  me  lumped  up  witli  all  the 
other  K2's  and  he  tries  his  best  to  represent 
this  image.  No  wonder  things  are  in  such 
a  mess.  And  if  this  is  true,  the  HdQtrs  people 
must  think  of  the  average  director  and  his 
views  as  representitive  when  making  daily 
decisions  that  affect  evervone  of  us  ,  ,  ,  Mv 
God— rd  rather  eat  a  can  of  worms  than  pic- 
ture  that,  but  it  is  true,  and  it  has  been  going 
on  for  years. 

But  that  is  democratic  government  you 
state.  Not  by  a  long  shot,  not  in  professional 
politics  in  modern  times*  We  live  in  the  best 
country  in  the  world  today  because  a  finely 
balanced  set  of  check  and  counter  cheeks  have 
developed  at  all  levels,  individualj  ward,  city, 
county^  state,  and  national,  keeping  every- 
one aware  of  current  situations  and  on  their 
toes.  The  Aei"v  intricate  svstem  of  lobb\Tng  at 
all  levels  of  government,  from  your  local  school 
board  to  congress,  is  an  extremely  important 
part  of  this  system  of  government  that  we  are 
justly  proud  of.  111  guarantee  you  are  not  first 
in  line  waiting  to  vote  in  some  local  or  even 
national  election,  but  even  a  hint  of  increased 
property  tax  will  put  you  finnly  up  front 
poiuiding  the  desk  of  your  alderman  or  town 
council  member,  etc*  Tve  never  heard  of  a  lob- 
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by  in  Washington  actual!)  representing  me  as 
a  US  citizen,  bnt  there  are  hundreds  of  them 
representing  in  fine  detail  every  facet  of  my 
every  day  action,  each  highly  specialized  in  a 
certain  field >  This  I  can  understand  and  now  it 
is  apparent  to  me  how-  loAR  can  provide  an 
aggressive  and  healthy  additional  service 
to  every  amateur.  Just  keep  in  mind 
that  each  of  us  is  an  individual  with  diver- 
gent views,  pet-peeves,  and  care-less*s-  If  you 
don't  think  so  just  ask  your  wife— I  wouldn't 
dare  ask  mine! 

Let  me  illustrate  my  point.  You  are  a  paid- 
up  member  of  loAR  and  without  your  indiv- 
idual approval,  I  am  a  temporar>^  director  of 
loAR,  I  am  professionally  employed  in  elec- 
tronic industry,  an  advertizer  and  paid-up 
member  of  ARRL-QST  and  am  going  to  stay 
that  way.  That  lost  about  25%  of  you.  I  think 
we  are  too  little  and  too  late  and  am  sure  we 
are  going  to  lose  much  of  our  HF  bands  in  the 
next  few  years,  and  think  we  are  getting  just 
what  we  deserve  for  lack  of  effort.  That 
alienated  another  50%  right  there.  DUD  just 
flipped.  My  opinions  on  how  to  clean  up  the 
HF  bands  are  well  knowTi  by  some,  but  in 
particular  by  the  FCC,  My  petition  to  them, 
countering  the  ARRL  foolishness,  makes  oper- 
ation on  any  mode  on  any  HF  band  a  privilege 
that  must  be  earned  by  each  individual  ama- 
teur by  personal  effort  to  expand  oui"  knowl- 
edge of  VHF-UHF,  by  extended  occupancy 
thereof  with  state-of-the  art  equipment,  home- 
brew, kit  or  appliance.  Try  to  DX-countiy  hop 
and  keep  your  HF  privileges  under  these  con- 
ditions. If  you  think  I'm  kidding  just  forward 
SAS  plus  for  duplicating  cost  and  you  can 
read  a  copy  of  tliis  bomb.  That  eliminated  most 
of  the  rest,  bnt  just  to  make  sure,  many  in- 
dividuals and  clubs  have  heard  me  expound 
on  why  Technicians  should  be  re-newed  after 
the  1st  five  year  period  by  formal  office  exam, 
only  and  that  die  conditional  situation  stinks 
to  high   heaven,    Wowl 

I  do  believe  tliat  VHF-UHF  expansion  is 
our  only  hope,  that  a  few  thousand  experienced 
adult-oriented  (no  grandfather  clause  crutches) 
HF  stations  can  handle  10  times  the  true 
emergency  possible  in  the  trivia  current  today, 
and  would  present  an  image  to  the  rest  of  the 
world  that  would  help  us  expand  amateur 
radio  J  rather  than  destroy  what  we  all  love  and 
wish  to  preserve,  as  is  now  happening.  1  think 
that  the  most  important  single  quality  of  Ama- 
teur radio  is  that  you  transmit  only  if  you 
desire,  say  only  what  you  want  about  your 
views,  circumstance,  convictions  or  color  and 
can  shut  off  the  rcvr  and  hit  ilie  sack  at  your 


convenience.  There  has  never  been  a  social 
precident  similar  in  history  and  any  persona! 
effort  on  our  part  is  well  spent  to  preserve  it, 

I  am  sure  you  do  not  want  me  standing  up 
representing  your  personal  interest  in  amateur 
radio,  for  these  aren't  your  likes  and  desires^ 

This  is  precisely  my  point, 

loAR  is  composed  of  individual  members 
and  thei'e  is  no  reason  eacli  cannot  actively 
1)ut  even  several  thousand  individual  cries  in 
promote  and  lobby  for  his  paiiicular  specialty, 
the  wdldemess  have  no  effect  without  some 
form  of  co-ordination.  Whether  by  design  or 
fate,  each  of  the  temporary  directors  in  loAR  is 
fairly  specialized  in  sphere  of  influence  and 
personal  interest* 

I  propose  that  loAR  become  the  most 
vocal  stridently-insistant  lobby  in  the  ama- 
teiu-  world.  Guided  by  direction  and 
suggestion  of  the  directors,  each  in  his 
own  special  interests,  thru  our  own  chan- 
nels and  the  pages  for  loAR  in  73  each  month, 
each  member  should  direct  one  personal  mes- 
sage per  mondi  to  his  ARRL  Director,  a  per- 
sonal message  to  the  home  address  of  John 
Huntoon  or  other  salaried  employee  of  the 
League,  and  one  to  the  most  appropriate  Wash- 
ington address  indicated  by  current  informa- 
tion. Not  by  mail,  after  all  we  have  a  fantastic 
communication  system  in  amatetu'  radio.  Can 
you  imagine  the  result  in  these  comic  strip 
nets  on  80  CW  when  10,000  30  to  50  group 
nii-^sages  hit  the  NCS,  After  they  give  up,  we 
wiU  handle  tiiem  on  loAR  relay.  For  the  first 
time,  RTTY  and  plenty  of  it  is  a  necessity. 
Here  is  an  opportunity  for  a  traffic  organiza- 
tion that  people  will  wait  in  line  to  join.  If 
you  think  the  Military  won't  suddently  be  in- 
terested in  this  type  of  opexation,  think  again. 
The  possibilities  and  complexities  could  only 
be  handled  by  amateur  radio.  Each  individual 
loAR  member  can  represent  himself,  or  abstain 
from  any  issue.  Each  Director  represents  spe- 
cial amateur  interests,  not  geography  or  mass, 
acting  as  a  focal  point  and  director  of  atten- 
tion. 

For  some  reason  I  have  an  idea  that  tliouglit 
of  mail  or  phone  calls  around  Hdqtrs  isn*t 
going  to  be  popular  discussion,  for  the  next 
few  years.  Just  to  keep  those  lovely  secretaries 
busy,  every  member  should  write  and  ask  one 
detailed  technical  question  in  regard  to  any 
ciu-rent  QST  tinker-toy  project  every  month,  I 
have  never  known  a  group  that  talks  as  much 
and  says  so  httle  as  the  US  Amateurs,  but  if 
each  reserved  just  150  well  chosen  words  a 
month  and  directed  them  in  certain  diieotions, 
mountains  wouldn't  move  they  would  run. 
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Special 
Surplus 


iVe  been  buying  surplus  again  so  I  guess 
the  wound  has  healed •  We're  busy  converting 
APX-6's,  AXTs  and  ART's  for  432  and  RDP's 
for  watching  the  UHF  bands  for  activity. 
WeVe  got  a  surplus  TV  camera  chain  and 
some  wide  band  FM  gear.  We  hope  to  have 
aU  of  this  working  from  73  mountain  this  sum- 
mer. 

Suiplus  has  done  a  lot  for  ham  radio.  Where 
would  two  meters  have  been  if  the  SCR-522 
hadn't  been  available  in  huge  inexpensive 
quantities?  Thousands  of  them  were  put  on 
the  -air.  I  wonder  if  the  original  Gonset  Com- 
municator would  have  made  it  if  there  hadn't 
been  all  those  522's  aiound?  I'm  still  using  a 
522  as  a  driver  for  my  high  power  rig  on  two 
meters  .  ,  ,  the  final  is  a  piece  of  suiplus  too 
(Herbach  and  Rademan  $29.50),  How  many 
of  you  have  not  converted  an  SCR-274?  Not 
many, 

I  buy  surplus  because  I  am  a  cheapskate 
and  I  want  to  get  the  most  hamming  with  the 
least  dollar  investment.  The  following  pages 
represent  a  pretty  fair  catalog  of  the  surplus 
that  is  available  today  in  all  parts  of  the  coun- 
try. It  is  a  lot  easier  to  read  it  here  than  to  try 
to  visit  Boston,  New  York,  Ohio,  Chicago  and 
Los  Angeles  .  ,  ,  and  most  of  these  fellows 
don't  have  time  to  put  out  a  catalog. 


Our  special  surplus  issue  last  year  brought 
so  many  compliments  that  we  tiiought  we'd 
bring  it  up  to  date.  WeVe  been  using  the 
catalog  section  quite  a  bit  here  at  73 ,  but  then 
I'm  a  surplus  nut,  as  anyone  can  verify  that 
has  seen  our  bam. 

There  was  a  time  when  I  darned  near  swore 
off  surplus.  It  was  right  after  the  war  when 
the  War  Assets  Administration  was  giving 
large  lumps  of  surplus  to  schools  that  would 
accept  them.  Well,  imagine  my  dehght  when 
an  SCR-547  turned  up  in  the  vacant  lot  next 
to  my  sdiooL  As  president  of  the  radio  club  I 
could  see  where  we  had  some  fun  ahead  of  us 
trying  to  convert  that  into  something  useful. 
We  tried  to  get  some  official  action  from  the 
school  on  the  thing,  but  couldn't  find  anyone 
to  accept  the  responsibiEty.  We  got  more  and 
more  frantic  about  it  as  tiie  local  kids  played 
war  with  it,  using  the  tubes  for  grenades  and 
smashing  everything  breakable.  Finally,  in 
desperation,  four  of  us  rescvied  the  remains  for 
the  club.  This  brought  officialdom  to  life.  The 
school  decided  that  everything  would  be  al- 
right if  we  paid  for  the  parts  destroyed  by  the 
local  kids.  It  was  a  bitter  piU  for  us,  but  we 
paid.  Somehow  IVe  never  encouraged  anyone 
to  go  to  that  school  since  then. 


Catalog 
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SPECIALLY  SELECTED  "GOODIES",  the  CREAM  of  MILITARY 
and  INDUSTRIAL  SURPLUS  at  SKIM  MILK  PRICES. 


All  ifems  guoronteed  as  described,  new  except 
good  operoble  condifion.  Prices  are  NET,  FOB  o 
enough   for   postage  &  insuronce,   excess   returne 
lp.274/ALA'T0,   P  AN  ARAM  I C  ADAPTER,  for  2  meter,   30   MC 

in,  10  MC  width;  llOv  400  cycle 
power  supply.  Quick,  easy  conver- 
sion, to  60  cycle,  soHd  states 
power  sypply;  also  conversion  to 
14  MC  input,  if  desired.  With  con- 
version schematic  and  instructions. 
Ex.  used,  complete  with  38P-1  and 
17  other  tubes,  IW^  w,  5^'  h,  19"  d. 
Shipping  weight  25  pounds.    $40.00 

RTia/ARC-1f  100  to  150  MC  Transceiver 

10  channel,  crystal  controlled,  with 
separate  guard  (monitoring  channel), 
9.1  MC  IF.  Complete  with  2  832A,  and 
all  other  tubes>  IW*  h,  lOW  w, 
19V2"  d.  Very  excel,  used,  less  24v 
ttynamotor  with  conversion  instructions 
and   schematic.  $25,00 

RTe2/APX-6,  1296  MC  Transponder  (transceiver) 
Tunes  the  1295  MC  ham,  or  "'moonbounce" 
band-  Complete  with  atl  tubes.  Very  excel- 
lent  used.  $17.00 

R11,   190  to  550  KC  RECEIVER 

•Hl-5er  REBORN"  With  S5  KG 
IFs.  See  Sept.  1963  issue  of  73, 
for   conversion.    Complete   with 

all  tubes,  Ex.  used  $20.00; 
NEW  $30,00 

back    to    1947    prfcet! 

T-18/ARC5.  2.1-3  MC.  for  160  meter. 
Ex   used   $5.25;   BRAND  NEW  $6.50 

T-20/ARC5,  4^5.3  MC,  for  80,  6,  or 
SSB  VFO.   excel,   used  clean  $5.00 

BC-45G,  5.3-7  MC,  for  40  meter*  or 
CENTRAL  ELEC.  SSB.  like  new         $6,50 


COMMAND     SETS, 


CENTRAL    ELECTRONICS 


"a"    MULir FLIER 

The  important  parts  for  this 
unit — 380  mmf  &  du-30  and 
60  mmf  variable;  455  KC 
IF;  20k  pot;  **Q"  coil,  wiring 
diagram    &    schematic,    NEW 

S5.00 
W/cabinet|  no  panel      $5.75 


VARIABLE  CAPACITORS-PJ  NET,  APC 


A  e 

A)  5  gang,  402  mmf/sec.   total   2010  to   load 
no  inaucance,  W^  shaft.  60tl  worm  drive.* 
A)  AS  above,  less  drive 
B>  3  gang,  440  mmf/sec.  W  shaft 

C)  dual  150  mmf/sec,  1  KV,  W  shaft 

D)  dual  250  mmf/sec  1  KV,  V4"  shaft 

E)  dual   140  &  365  mmf,  for  BC  rec. 
G)  143  mmf.  600v  APC.  W^  shaft. 


160  meter, 

good  $2.50 

S2,00 

S2.50 

n2.50 

$2.50 

39c 

69c:  3/1J5 


Vacuum  capacitor.  50  mmfd  5  KV. 

*  clean,  good.  $2.00:  3/$5,50 


(^)  removed  from  equipment^  usually  new,  in 
ur  store,  Chicago.  Moil  orders,  please  include 
d  with  order.  Illinois  orders,  add  4%. 

CO-AX  CONNECTORS,  LOWEST  PRICES 


A}  CH-259,    chassis    male,    for    SWR  bridges,    T-R    relays. 

VFOs,    etc,  95c    ea;   5/S4.S0 

B)  DOUBLE  MALE,  DO  NOT  BIND,  89cr  5/$4.25 

C)  S-239,  one  hole  chassis  female  5Dc  ea 

D)  PI  259,  E)  SO-239,  F)  UG  21/Up  choice  35c  each;  12  for 
$3.75;  100  for  $30.00 

E)  UG'175>    or    UG-176/U,  11c;    10/$1.00 
6}  PU258,  double  female,  65c  ea?  5/$3.00 

CO^l  CABLE 

RG8/U,    poly-foam,    non-contaminable    coven    BRAND    NEW 

50  feet  $6.50;  100  feet  $12.00 
RG58A/U   poly-foam,   stranded  center  conductor,  low   loss; 

50  ft  $2,50;  100  ft  $4.75 

NUVISTORS-NEW,  RCA,  Bulk  Packed 

7587,  tetrode,  5  watts  on  2  meter^  $4.50  ea 

6CW4.  sharp  cut-off  triode,  $1.S5;   3/$5.25 

SOCKETS,  for  above,   15c   ea;   w/3  above,  3/3Sc 

1625  TUBES*OUR  VERY  BEST  BARGAIN 

NEW,    bulk    packed    KEN-RAD,    19c    each,    Min    mail    order 
12/$2.00;  50  for  $7.50 

CATHODE  RAY  TUBES— Mu  Metal  Shields 

3EP1    $1,95;    3GPI    $1.95;    3AP1    $2.95;    3JP1    $4-00 
5CP-I    $5>50;    5LP1A    $7,50;    5RMA    $10,00 


Mu  Metal  Shields  ^r 

58P-1     $2.50;     5CP-1    $2,50;    3BP-i 
3JP-1*  Clean  $1,75 


or 


TUBES— TRANSMIT,  RECEIVE,  SPECIAL  PURPOSE 

3B28*    $3.25;    6DQ5   $1.75;   815   $2.50;    5892   $1,50 

$1.00  each,  4  for  $3,75 
807*;     6DQ6B;     1616;     3B24;     6J4*;     2D21;     6AN4*;     5687* 

a9c  each;  3  for  $2,50 
6AS7G,    or    GA*;     6Y6G*;    5R4GY*;    6L6GA*;     6AG7*;     5T4 

79c  each;  3  for  $2.25 
VR-105;     VR'150;     0A2*;     0B2';     12AT7*;     l2AX7n     5651 

69c  each,  3  for  $1.95 

6AC7;     6SG7GT;     12SG7;     12K8;     12A6;     6SN7GT*;     6SL7GT 
6AGS*;     6AK5*|     6AL5*;     6AQ5*;     6AU6*;     12AU7*;     12SF7 

4tc  each,  3  for  $1.35 
5Y3GT*;    6X5GT*;    6K7;    12C8*j    12SR7*;    6C4*;    12J5* 

29c  each,  4  for  $1.10 
6SH7*;     S55i     957;    1626;     6H6*|     76|     7193;     14B7;     7E7 

HEAT  DISSIPATING  TUBE  SHIELDS 

See   page   24   to   27,  Feb,    1964   issue 

of   73,    For  miniature  tubes.    Made   by 

CINCH 

IV2"  high,  for  7  pin  2"  high,  for  7  pfn 

EEMAC   HR-& 

Heat   dissipating    plate   caps,    .578'',    for   811,    813,    866. 
etc.  NEW  $*79  each  4  for  $3,00 

S  Pin  tube  Straighteners.  BRAND  NEW,  by  STAR.  All  metal. 

35c  each,  3  for  $1.00 

riT  be  at:  Starved  Rock,  June  7,  (Ottawa,  llt.)^ 
Lancaster,  Ohio,  June  21. 


BC  Electronics 


2333   S.  Michigan  Ave.,  Chicago   16,  \\\.,  CAIumet  5-2235 
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RDZ  RECEIVER,  10  channel  crystal  controtled,  200400 
mc,  115  volt  60  cycle  power  supply.  Navy  surplus  and 
made  to  highest  standards.  Cost  $2,500.00  each.  We 
offer  brand  new  units,  original  boxed,  with  antenna, 
plugs,  schematic  and  crystal  figuring  data.  Shipping 
yvgt.  235  lbs, 

$1 25.00 


PRS-3  METAL  LOCATOR,  Recent  release, 

brand  new  in  mfgr  boxes.  We  include 

fresh   batteries,    instruc.    book,    spare 

tubes,  and  we  open  and  check  each 

unit  for  operation  prior   to   shipping. 

When  you  receive  the  PRS-3, 

it  is  ready  to  operate  and 

ready    to    find    gold,    beer        ^^ 

cans,  metal  of  all  kinds,  gum  wrappers,  etc. 


$45.00 


LM  FREQ.  METER.  Just  bot  an- 
other batch.  Condition  xlnt  with 
original  calib.  book  and  xtl, 
power  plug,  schematic. 

$55,00 


We  have  a  few  original  Navy  power  supply  trans- 
formers, so  that  you  can  make  up  an  AC  power  sup- 
ply. Xfmr  only,  $2.00 


..J 
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SNIPERSCOPE,  M-3,  late  model,  permits  viewing  in 
total  darkness.  Ready  to  use,  includes  20,000  volt 
power  supply.  You  furnish  6  volts  DC  to  operate.  Used, 
checked  out.  Rifle  shown  in  picture  not  included* 

$225.00 


REGULATED  TRANSISTOR  POWER  SUPPLY 

Model  212  by  Electronic  Measurements^  Output  100 
volt  at  100  ma,  variable.  Standard  rack  panel  mount, 
metered   output.   Used,   checked  OK. 

$35.00 


88  MH  TOROfDS,  Two  types  avail- 
able. Open  and  potted.  Used  for 
many  applications  such  as  power 
supplies  and  teletype. 


Open  style 
Potted  style 


50c  each 
65c  each 


FL-5     NAVY     BEAM     FILTER, 

used  as  1,000  cycle  filter. 
Wonderful  for  CW  use.  These 
are  brand  new,  boxed,  with 
cord  &  PL-55  phone  plug. 

$3,00 


MODULATION  TRANSFORMER,  brand  new,  good  for  50  watts  with  807's.  Convenient  size,  made  for 


Collins  Radio  for  Navy  use,  6000  ohms  to  6000  ohms. 


+       B'       ifl        K       ■'        |i        *        ri        *        i' 


. . .  $2.25  ea. 


TAPE  $5.00  CASE 

For  perforating,  11/16  wide.  Oiled,  case  of  40  rolls 
only  $5.00.  Case  weighs  50  lbs.  Buy  two  and  save  on 
shipping. 


POLYFOAM  COAX  CABLE  .  .  .  FRESH 

RG-8/U    9c  ft. 

RG-58/U 4c  ft. 

RG-59/U 4c  ft. 


GE  PYRANOL  CAPACITORS 

.25  mfd  5,000  Volts  $2.00 

10  mfd 600  Volts  1.00 

1  mfd   3,000  Volts  1.25 


350  WAH  DUMMY  LOAD 

We  send  you  7  non-inductive  resistors  each  344 
ohms.  Connect  them  parallel  for  50  ohm  load  good 
for  350  watts.  Bag  of  7  resistors    $1.25 
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UHF    SERIES 


M-359 


M-3B9 


UG-I75/U 


UG-175  .... 


25c 
15c 


UG-176 15c 


so-239    30-239  35c 


UHF  TV  TUNER  $4.50 

Complete  with  tube,  used  to  convert  Dumont 
TV  for  UHF  channels.  Seem  to  be  useful  with 
other  types  TV  or  use  as  converter.  All  unused. 


PL-259 


p  •  «  ■  * 


35c 


BC'221-AH  UNUSED 
BC^221'AK  UNUSED 


$  80.00 
.100.00 


PL-259D  90c 

SO-239SH 40c 


SO- 239SH 


yG260/U    UG-604/U 


UG-260  .. 
UG-604  .. 
PL-258 


V       ■■       *'       ■       p 


35c 
35c 
75c 


MAT  HI   FREQ  TRANSISTORS 

Micro-Alloy  Transistors. 
Hi  frequency. 
5  for  $1 


IBM  WIRED  MEMORY  FRAMES. 

Removed  from  high  priced  computors.  Exint 
condition. 

4,000  core $12.50 

8,000  core 15.00 

16,384  core 35.00 

MEMORY  DRUM  w/drive  motor,  40  read-write 


heads 


*        V        11        + 


.00 


SPECIAL  •  SPECIAL  •  2  AMP  SILICON  RECTIFIER,  1,000  PIV  $1.00  SPECIAL 


UNBELIEVABLE 
COMPUTOR  GRADE 

80,000  mfd  12  volt  ...... 

35,000  mfd  12  volt  


CAPACITOR 


AN/ART-t3100-WAnXMTH 
11  CHANNELS 
200-T5Q0  Kc 
2  to  18.1  Mc 


Collins  Autotune  Transmit- 
ter, extremely  stable  and 
suited  for  side  band.  Writ- 
ten up  in  QST  Oct.  issue 
1963.  Used,  with  tubes. 
$50.00 

We  have  parts,  what  do 
you  need? 


LAMBDA  POWER  SUPPLIES 


NAVY   RBA  LOW  FREQUENCY 

RECEIVER 

RCA  mfg,  tunes  in  four  bands  from  15-600  kc. 
Direct  reading  dial,  used  by  the  Navy  up  to 
recent  date  and  just  being  released.  Outboard 
115  AC  60  cycle  power  supply  with  each.  Just 
the  thing  for  you  old  shipboard  sparkies.  Also 
picks  up  the  new  long  wave  Navy  stations  on 
60  kc $95.00 


2N389  NPN  SILICON  POWER 

TRANSISTOR 


TO-53  case,  85  WATT  60  volt  Silicon 

$1.00  each 

SILICON  MESA  TRANSISTORS 


Used,    good   shape. 

Model  #28     

#32 

#32M 

#C-280    

#C-280M 
#C-281M 


mm* 


§      *      - 


$30/00 
50.00 
50.00 
60.00 
70.00 
60.00 


2  for  $1,00 

2N696    NPN    2  Watt 
2N697    NPN    2  Watt 


80  MC  TO-5 

100  MC  TO-5 

2N711    PNP    150  MW    150  MC  TO-18 

2N705    PNP    300  MW    300  MC  TO-18 

2N784    NPN    1  Watt      200  MC  TO-18 


SILICON   COKTROL   RECTIFIERS 


PIV 

50 
100 
200 
300 
400 


7  im|i 
100 
1.60 
2.00 
230 
3.00 


20  «mp 
2,50 
3.00 
3.45 
3.75 
4.35 


2B  ¥01T  DC  40  AMP  POWER  SUPPLY 
In  put  of  115  or  220  vofts  AC  60  cycfe. 
A  husky  power  supply  useable  in  a 
muftftude  of  ways.  A  suitable  varlac 
will  pernaft  variable  voltage  from  0*32 
yorts   DC   out.    Shipping   wgt.    150   lbs* 

$50.00 


MESA  TRANSISTOR  500  RIC 

TO-18  case,  sub  min. 

Germanium  PNP,  Vce  8  volt, 

Ic  50  mil,  150  mw  power 

#TRANS-5        80 

3/$2.l>0 
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NAVY  BEAM  FILTERS 

tOZO  cycles,  same  os  FL-8  but  more  cloborate,  with  cord 
and  PL-55  plug.  Switching  ccMitral  on  slant  panel  for 
easy  viewing.   New    , _$L95  eo. 

Patch   Cord    Kit 

Consisting  of  2  eo*  24  inch  cords,  2  eo-  14  inch  cords 
and  2  ea.  6  inch  cords.  These  come  complete  with  plugs 
that  fit  standard  meters  and  test  equipment.  Used  for 
quick  connect,  at!   for    ... ,  .97c 

TCS  REMOTE  SPEAKER 

5"  high  quality,  Jensen  PM  speaker,  A  built  in  trcns- 
former  is  a  match  for  ony  low  impedance  heodset  output 
lack  on  any  receiver *$4,95  ea* 


GEIGER  COUNTER 

Uses  fomous  Ceiger  Mueller  Tubes,  which  detects  gamma 
radiation.  Comes  complete  with  earphone  and  battery. 
Hew   only $4.95  eo, 

WIRE   RECORDER 

Compact  wire  recorder,  Used  for  recording  conversation 
in  flight.  Can  be  used  in  autos  or  [>oats  since  it  operates 
on    battery    power.     ,.,..... $7.94  eo. 


SELSYN  MOTORS 

such   OS   5G,   5F,   etc.   110  volt  60   cycle   $4.95   per   pair 

60  MM  MOVIE  CAMERA 

Magazine    load    type,    complete    with    F3.5    tens.    Battery 
operoted.  In  excellent  condition $14.95  eo* 

CHOPPER 

6  volt  4O0  cycle.   Uses:   DC   omplifier,   tone    generator  or 
interrupter,  etc $.97  #a< 


KEYER 

Designed  to  provide  automatic  identificotion  and  to  send 
outomotic    signal.    Con    be    ued    to    key    tranmitters,    etc. 

$3.95  ea. 


INDICATOR 


REMOTE     AZIMUTH 
ASSYM. 

Consisting  of   1-81    indicator,  with   built  in   autosyn   and   a 
model    2)1  f1    selsyn    generotor  with    60   cycle    transformer 

oil  for $4,95  oOi 

RDZ  CRYSTAL  OVEN 

Will    hold    10  crystals  and  works  on    12   Volts   AC  or  DC 

95  c  ea. 


TEST  EQUIPMENT 

TS-13  A/P  signal  generotor,  with  self  contolned  wove 
meter  and  power  monitor.  Frequency  range  from  9300 
to  10,000  MC , .  .  .$75.00  ea. 

ART  22  noise  ond  gate  generotor.  Rondom  noise  generoted 
by  a  magnetized  6D4  gas  tube,  is  amplified  ond  the 
output  may  be  gated  at  o  rate  determined  by  external 
trigger  source, $22.50  eo. 

TS-239  U/P  Oscilloscope,  110  Volts  operations.  10  cycle 
to  5  MC  duration  of  impulse.  This  e{|ulpmenf  consists 
of  a  calibrating  voEtoge  generotor,  a  timing  morker 
generator   and   a   trigger  generator.    In   good   condition 

$S9.50  ea, 

TS-102  AP  range  calibrator.  Produces  o  square  topped. 
50   volt  synchronizing   pulse $7.95  ea. 


WHEATSTONE  BRIDGE 

Simpty  modified  into  a  self  contained  wheatstone  bridge 
by  merely  changing  a  few  connections,  and  will  accurately 
meosure    the    value    of    unknown     resistors,     chokes    end 

copQcitors.   New , , $7*95  eo. 

Used     .-  .  . _ 4.95 


UPM   8   Signal  Generotor 

Feotures,  ronge  9S0  MC  to  1230  MC,  Can  be  used  as 
signal  geenotor^  pulse  generator,  power  meter  and  re- 
ceiver   ..-,... - $49.50  ea, 

TRANSMITTERS  AND  RECEIVERS 

ARC~4   transceiver,    4    channel    crystal    controlled.    Mokes 

an  excellent  2  meter  mobile ,,....  .$29.50  eo, 

12  VOLT  DYNAMOTOR  for  obove ?14.95  ea. 


ARC'S   Receivers 

3-6  MC  automatic  selector  type  , 

6-9    MC , 


I       -F       #       f       4 


$7.95  ea. 
6.95 


ARC-5  Transmitters 

2-3   MC 

J-4  MC 

4-5.3    MC , 

5.3-7  MC ., 

BC  456  Modulotor  for  command  transmitter 
ARC-5  VHF  transmitter  100-156  MC  ...... 

APX-6 


$4.95 

6,95 

4.95 

4  95 
...      .      3,95 

.  14  95 

50  CHANNEL  ARC-1  transceiver  100-156  MC  for  I  meters 

or  even  6  meters   . .  . .  , 49.50 

MOBILE  POWER  SUPPLY 

12  volt  transceiver  power  supply  consists  of  dual  dyno- 
motors.  Mounted  on  filtered  base  with  starting  solenoid 
420  volts  at  200  MA  and  200  volts  at  100  MA.  Can  be 
used  for  ARC-5,  ARC-3,  522,  etc. 

SPECIAL 

ft  A -62  POWER  SUPPLY,  110  volt  AC  rectifier  Power 
Supply  for  522,  ARC  3,  ARC-4,  ARC-5,  etc $39.95 


PE-98 

12  volt  SCR   522  dynamotor.    New 


■         ■,      ■        F 


. .  .$6.95  ea, 


MOBILE  WONDER 

12  volts  in,  24  volts  out  at  4  amps*  For  operating  24  volt 
equipment  on  your  12  volt  car  battery.  10x4x6  inches, 
woter  ond   moisture  proof.    , $9.95  eo. 


TELETYPE 

88  MH  mounted  in  o  protective  cosing  In  new  condition. 

5  for  $L25 

Teletype   Power  Supply 

150   volts    AC    input,    output    120    voIt/75    at   35    watts 

?4.95  eo. 

Telefype   Power  Supply 

115  volts  input,  output  120  ¥0lts/130  ot  130  watts  $9,95 

Teletype    Power  Supply 

no  volt  input,  output  120/130  volts  ot  200  wetts  $14.95 


for  Model  *15 
Teletype  Base 

In    new    condition,    less    hordware 


$4.95  eo. 


Tel 


Brand    new 
ID   COVER 


Keyboard 


■        I        ■         b       A       iL       A 


i-     4-     a-     I      >. 


$19.95  ea, 
.  .$2.49  ea. 


MISC.  TUBES 

6114   ruggedized    12AU7 ,  ..5for$L00 

1625 4  for     1,00 

1P2S  Photo  Multiplier 4.95  eo. 

931   A  Photo  Multiplier  ,  .. . , , 2.95  ea. 

Sub    miniature    assortment    removed   from    late    equip. 

6  for       1.00 

3 EPl   scope  tube  ....,._.      97  e« 

3DPI    scope  tube 2  for    l.(H} 

2C46  lighthouse T,75  ea, 

2C42  lighthouse , 1,49  ea. 
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Germanium   Rectifier 

Mounted  in  heot  sink  plate,  200  volts  5  omp  |ier  pfate, 
4  plates  in  stock  can  b^  osseinbled  to  higher  current 
rower    voltage     ,.,.-. |1.49  per  pfate 


2  VOLT  STORAGE  BATTERY 


Rechgrgeobfe  typ€^  20  omp  hour 


£2  49 


6  Volt  DYNAMOTOR  ASSYM. 

Mounted    on    o    19"    panel,    completely    filtered, 
2Z5V  at  60  MA.   New   . , ,  _ 


t**^t*tm^mv 


output 

$2.96 


HOFFMAN   SPECIAL 

Hoffmon  TV  remote  control,  consisting  of  S  push  button 
channel  selector,  motor  drive  and  remote  speoker,  25'  of 
coble,    new    —  _.., $6.95 

r  M 

Hoffman   Stereo   Remote   Balance 

For  remote  control  boloncjrtg  of  2  speokers  complete  with 
25'  of  3   wire  coble.   New    $1 .95 


MODULATION   TRANSFORMER 


Collins    20W, 
Z  6000   .... . 


20O    to    5000    primory    Z    6000    secondary 

2  for  $1.75 


NAVY  WEATHERPROOF 
OUTDOOR  SPEAKER 

12"  diometer,  heavy  duty  housing  was  used  on  shipboard 
for  speoktng  to  navy  personnel,  mrg.  by  Jensen,   Brond  new 

$17-50  ea 


CRADLE  TELEPHONES 


WITH    DIAL 
Without   Dial 


..  $3,95 
...   2.95 


WALKIE  TALKIE  SPARE 
PARTS   KIT 

Consists  of  24  crystals^  5  antenna  coils  ond  5  tank  colls, 
oil   In  wooden  carrying  cose $3.95  per  kit 

VHF   FIELD   STRENGTH   METER 

With     200     mjcroomp     meter    and     collapsoble     antenna, 
vernier  diol   tunes  from  90  to   160  MC    $9.95 


SOUND  POWERED  TELEPHONE 

HANDSETS 

consists  of  2  sound  powered  handsets,  200 
feet  of  wire,  liglit  compact  and  new  all  for 

$14.95  per  pair 


24  VOLT  GENERATOR 

10''    long    by    6"    in    diameter.    Produces    23V    DC    of   25 
omps    ,.,..♦..»*-♦  ^  ,.*»*,.»,.».,,,*.,, .  $7.95  €o. 


3.3. 


VARIACS 

3   Amp  variae   12S  volts  60  cycles,   rn  good   coitdiilon 

So.75  'dQ# 
115  volts  primarv,  240  volts  10  amps  sccondory  $29.50 
115  volts  primary^  0-135  volts  secondory  at   15  omps 

$29.50 
1 1 0  volts,   10  emps,  400  cycle    ... . . , . ,  ^  .$3,95 

ONE  OF   KIND 

TS-147D  Test  set.   X   bond  stgnol   generator,   Nke   new 

coiid.  $350.00  to* 

TS-J23/UR    Frequency    meter    20    to    450    MC 

$195.00   eo. 

OS'S   pocket  scope  3"  portable  $97.50 

TS   1B6/UF   Frequency  meter.    100  to   10,000   MC 

$195.00   eo. 

TS   175/U    Frequency   meter  85  to   1000  MC   $149.50 
TS    174/U    frequency    meter    20    to    250    PAC    $149.50 

USM-32   precision   compoct  scope   6"x8"x14"  $149,50 

TS-14S/UP   Spectrum    Analyzer   $195.00 

^ mmmir     M"^ 1 ■ TWW 

GONSET  C0MUN1CAT0R  111.  WItIt  crystals  Excerienf 
condition   ..**.. $1 35-00 

ARMY    SNOOPERSCOPES    in    carrying    case    good   con- 

OlTOn  .  E      .       B      .      B      ......    -V     v     --««>#■»     I-    •«■»*«■    d-     -i      ^  ^J  J-rW 

V^ 1 ^^ii^i^^^^^^^^^^^^^B^^^^_^^^^_i^ i^ -. 

AN/USM-24    OscSlloscope    $225-00 

SPECIAL 

ARC/T1>  VHF  Trcinsmitfer,  covers  116  to  132  MC,  Con 
be  used  on  2  meters  with  slight  modificotion, 
2  wott  output.  414"  ^  6"  X  4Vi".  Weighs 
3 Vi    *bs-    With    tube    .............. $1 9:95 

SPECIAL 

Sextants  Lote  style,  feotures  automatic  overoglna  read- 
ings. Afl  you  do  is  sight  it.  Automatic  features 
gives  you  overage  reoding  of  about  60  sights 
in  2  min,  wil'h  carrying  cose .  .$8.95 

Telephone    Dial 

Standard   Phone  dials  ideal  for  use  In   any   remote  control 
relay  circuits $1 .25 

Antenna    Relay 

BC-442   consists   of  switching   reloy,   0-10   RF   indicator  & 

50  MMF  vocuum   capacitor  new   $2.25 

CRYSTALS 

100    KG    mounted    in    mctaf    seofed    holder    Yi"    spacing. 

New  not  surpfus , , $4.S^5  eo, 

1000  KC  metoi  sealed  holder  I/2"  spoce 4.95 

10,000  KC  metal  sooled  holder  W  spoce    .. 2.95 

200  KC  metol  seoled  holder  W'  spoce 1.95 

Ceramic  crystol  sockets  for   Yi*  spacing    ,..._,,...  .25c 

for  above  crystals 

— » ^^^^^^^^^— 

Terms: 

FOB  our  warehouse,  LA 
Cal.  25%  deposit  with  COD 
order,  Calif,  buyers  add 
4%  tax.  Minimum  order 
$5.00. 

1624  SOUTH  MAIN  STREH 

LOS  ANGELES  15, 

CALIFORNIA 

Telephone:  RI-91179 
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GENERAL  RADIO  itl2l7A  UNIT  PULSER  with  ItlSoaA 
pwr  sply.  Rise  Umo  .05  usjee,  fait  .15  usee.  0.2  to  BO.OOO 
usee  duration,  calibrated.  Tod  flat  to  ^%,  over-  flQ  fSfl 

shoot  l/t!iai    2^%  of  ma^.    amplitude Jii****! 


POWER    DESIGNS    INC.    j£t304M2    rack   mtg   regul. 
250-30&  vdc,  0-500  ma  plus  two  6-3  vac  5 A-  Two 
Weaton  if:741   1%   meters   for  B   &   I    .......... 


pwr   spiv 

89.50 


HEWLETT-PACKARD  -^Higli  StaMHty'^  ±t7lOB 
ynmetered.  adjustable  To  100-360  ?  dc,  O-lOO 
ma,    also   6,*<   vac    5A    ........*, 


In 


cabinet, 

37.50 


HEWLETT-PACKARD      it?  ISA 

Supply,    Details    on    reaueat    . 


Klystron     Power 


99.50 


HEWLETT-PACKARD     Jt7[7A 
Biipply.  Dots^ilfl  on  reauest    . . 


Klystron     Power 


129.50 


<^#^ 


^M 


IMPEDANCE  BRIDGE  ZIH-SQ/U  (AN/LlRM-90)  aimllar  to 
KBI's  it250DA  CI4&5).  S-imlt  concentric  dUL  G^lvo  for 
dc  null,  Tpagic  eye  for  ac  null,  Int.  osc.  1  kc.  e^.  to  10  kc. 
.0001  ohm  to  11  meg  ±r,15^;  0.1  uuf  to  1100  uf  dt.5^ : 
0.1  uh  tc  1100  H  ±1%.  Q.  .02-1000;  B,  .001  9^0  fin 
to   1,05 :   both   ±5%.    W/Handbook    AUUpUU 


$850  TEST  OSCILLOSCOPE  FOR  ONLY  $39.50 

TEST  SCOPE  TS-34(  )/AP;  Ready  to  usel  Internal  hard- 
tube  aweep3  10-50, OOO/sec  plus  triggered  sweeps  for  pulses. 
Video  11  cv  to  S^^  mc.  Magnlf.  lens  simulates  appearance  of 
a  S*'  picture,   W/reprint  of  IT  Handbook  pagefl.   Checked  OK, 

buMONT  :±t304A  most -popular  I>C-150  kc  Test  Scope,  5^ 
flat-face  CR  tube.  VerL  Befl.  calibrated.  140  >i(l 
W/bODk *  f  3- JU 


HEWLETT-PACKARD  itaOSA  VHP   8RIDGE 


295.00 


SHALLCROSS   it6l7B    %-LIMIT    BRIDGE    OHC         1  fld  Aft 

ItOo 


by  ghallcroas  

L&N     it5365     Power     Cable     Fault     Bridge     plus 
6    amp    Eheestat 


SIGNAL  CORP  1-49  <2M-4(  )/U>  Wheatstone 
pnis".  0.1%  accur,,  0-lOK  X.OOl  to  XlDO 
w/ Instructions 


Bridge    ap- 

125.00 


DuMONT  ±:264B  Calibrator  for  vert.   defL.  any  scope    ..    14.95 

DuMONT  it40IA  &  401 AR  (Rack  Mt)  l3  ''the  most  ad- 
vanced low-freq.  scope  ever  made."  DC -150  kc.  Sens  it.  10 
mv/cm.    Hard-tube   sweep.    Identical   X,    Y   am-        193  50 


Gen.    Radio  it7S3A  AF    POWER    METER,   regular 

$410 


175.00 


WESTINGHOUSE    PX-S   PRECISION    DC    VOLT' 


METER    %^i 


'C 


0-750   V 


99.50 


plifiers 


•■     -i      !■     ^ 


b      ■!■      ■      ri 


DuMONT     -^321     Scope     Caoiera,     still    or     variable -speed     16 
mm.    W/fl.    5    lens,    stand*    \    magazines*    book,         'Ws  HA 

regular    $1395     ,  . ,  , OOJ-UU 


L&N   Students  Pot.  itZGSl  w/book,   0-1,5  T,  stepi 
of   ^k   mv,    ±.04% 


59.50 


TEKTRONIX  it5llA  Test  Scope  10  cy-10  mc  video  pass.  Sweep 
calibr.  in  usec/cm.  W/brand-new  5ABP1  fiat-  ^lA  AA 
face  tube  Installed,  sens.   130  mv/cm.  W/book   ..         ^JU-UU 


Ld-N   Kelvin-Tarley  Voltage  Divider  0-350V,  dc  to  400  cy,  use 
same     as      potent.*     +.01  %*      reads     4     dibits.  fSQ  RA 

W/insLruet.   to  measure  E  &  I   Uii*iJU 


METER     TEST     SET     TS-6B2/GSM-1,     you     fix         IQR  AA 

one    meter aiiapUU 


TEKTROI^IX   it5t  IAD    is   same   plus   Video  Delay  Line  275.00        Biddlc-E^rshpd    Bridge    Megger    0-1000    mcirohms 


150.00 


RCA    WO-79A    is    3^    scope    with    meter    in    front 
panel   for   use   at  ¥TVM , 


79.50 


RCA  i3e69-C   <MI^7512''H)   Wotse  &  Distortion  Meior 


99,50 


RCA    W0-56A    TEST    SCOPE    has    7*^   CR   TUBEl 
DC  to  5on   kc,    f?weeps   :i'30.000.   With  boot    .... 


79.50 


SPENCER-KENNEDY  LABS  it202  Wide-Band  Chain  Am- 
plifier, flEtd  gain  20  db.  1  kc  to  210  me:  rise  time  ,0026 
ui^ec.   7A  ^  Zo  both  200  oluns,  Yo  aiax.  4  t  rms.  1  ^Ii  AH 

VV/regulated   power   supply    . .  * .  * . .  *  ^^  * '  ta-UU 


Gen.  Raaio  if-ISOS-A  Two-Signal  Audio  Generator  for  use  as 
osc.  20-40,000  cy  or  measure  IM  by  SMPTE  or  by  CCIF 
methods  or  measure  Harmonics,  With  Gen.  Hadlo  it736A 
Wave  Analyzer  <4  cy  width)  for  yse  as  Detector  20-16*000 
cy.     Total     catalog    value     $2,82S.     In     grtd-OK        MJ  QQ 


oondition   both  for 


POWER  SUPPLY  FOR  ART- 13  and  other  similar  Transmit- 
ter!. You  make  the  24  T  dc  10  am  pi  you  need  with  your 
xfrmr  ^  siU^ion  rectifiers  \  plenty  of  room  la  the  eabLnel. 
Thl4  unit  furnishefi  both  HV'i  you  nsed  filtered,  1300  T 
at  .35  A  and  500  Y  at  .436  A.  Metered,  In  handsome  cabinet 
37*  h.  31*  wd.  15"  dp.,  net  wt  22&  Ibi,  sbpg  wt  360  lb*. 
NEW  I    i^^^D..    Elect.,    cost    Navy    $1000.001    FOB  7Q  RA 

Tacoma.   Wn.    with   data,    no   plugi  '  il-wU 


HANDY-OA?^DY     ROTARY     INVERTER     puts    out 
ph  400  cy  250  Vit.  Input  2S  v  dc  22A.   W/Mat- 
Ing   plug,    checked 


115 


V    3 

9.95 


NAVY    EAO    POWER    SUPPLY    FOR    TBX    RECEIVER 

new    with    spar&s,    easily    modifieci    to    standard 
receiver- type    (unregulated)    supply    ,.,._., 


brand 

9.95 


STAB  I  LINE  IE-200B0:  likva  Line 
ToU*  Re^ul.  Adjust  To  110-120  v 
1  ph  50/60  cy.  holds  ±0.1^  for 
line  changes  95-130  V  and /or  load 
changes  0-26  A.  Electronic,  almost 
Instant  correct.*  nn  mvg  parts,  mai, 
harm.  5%.  On  19*  rack  panel  21*h, 
14^*  dp,  no  cabinet.  Mil  Spec  HS 
xfrms  &  chokes.  Regular  $060,  but 
from  us*  brand  new,  w/dw^s.  & 
data   330it   fob    Utlca,        279  50 

(If   cabinet    needed,    add   |30.00,) 


MALLORY   POWER  SUPPLY    NA-1500: 
Vo    DC     12    V    100    A    or    24    T    50 
Mobile,     Ala. 


230  V 
FOB 


-♦-♦;+  -»■«■  ■<■-•'»■*•:->•.*:■»-•-»•: 


ph  60  cy, 

79.50 


STABILINE    S429    is    Mil    EH410€    6    kva 
reguL    95-130    v    1    ph    45-65    ^^.    ZERO 
Metered     In     cabinet,     exc.      used.      OK 
fob   Uii(  ;i,    T^.    Y, , 


electromech.     line 
harmon,     0-52    A. 

^^^^      279.50 


MAG-AMP  REGULATED  DC  POWER  SUPPLY.  Perlttns 
ii:28'30  WXM,  yi  05-iao  t  1  ph  60  cy,  Yo  adjustable 
24-32  V,  0-30  Amps.  Max.  ripple  1%.  Static  &  Dynamic 
regulation     a^%.    2    large    1%    meters.    Perkins         jQR  QQ 


STABILISE  EM  type  BS45  2 
Ind-  as  CN  203/MRN.  same 
drawer,    brand    new    fob   ITtieap 


kva    made    special    for    Litton 

ckL    in    slide-out        1  J.Q  'iR 

N.     Y.    W/dwg.  ItO-tlW 


price  $723.00.   From  us  fob  1^3  Angeles  only 


SORENSEN  ::rQ-28-0.5  Regulated  BC  Power  Supply  in  cab- 
inetp  unmetered.  all  solid  state.  Yi  105-125  v.  Output  adjus- 
table 1S-S6  V  dc,  0-500  ma.  holds  to  y^%  for  combined 
line   &   load   changes.   Regular   $200.00,    From  \i,%  flQ  EH 


SORENSEM  3000SH  ia  Mil-Spec  HS  ifrmr/choke  electronic 
regulator,  95-125  v  in  to  110-120  Vo  ±0.1%,  Max  harm, 
3%.  In  cabinet,  factory  overhauled  ^  grid,  97Q  RA 
w/book.    fob    So,    Norwalk,    Conn.        .. ,.. Aio.uu 


FOB   Los   Angeles   only 

SORENSEN  B-NOBATRON  itSOOB  RANGER 
w/2.  meters  for  E  &  I.  O-300  VDC,  0-150  ma. 
max.  ripple  5  mv.  Also  two  (1.3  vac  6 A  outputs. 
Regular   $310.00   but   from   us   only 


in     cabinet 
Reg.   0,15% 

69.50 


SORENSEN  it  1 500  SPECIAL  Line  Yoltat^e  Regulator,  all 
electron^*  V*  105-125  v  60  cy,  Yo  adjustable  110-1^0  v. 
holds  to  O.S%  for  rated  Hoe  input  variations  and  for  load 
variations  150-1500  YA.  Mas,  harmonics  5%.  17Q 'lA 
FOB  Los   Ang.    (factory  overhauled)    w/book   .  i  f  q.mu 

SORENSEN  itIO.OOOS:  Same  specs  as  the  itSOOOSH  except 
O'lO    kva.    Factory   overhauled    ^    grtdj    w/boak;         RQ^  AO 


fob 


Not  walk.   Conn. 


DR ESSEN- BARNES  it3-l50B   in   rack  cabinet  w/meter.   O-30O 
V  do  regulated   0.15%   line    &   load.    0-150   ma.  DQ  cn 

plus  negative  150  v  dc  bias,  plus  6,3  v  ac  CT  6A  OO.ilU 


99.50 


DR  ESSEN-    BARNES  it3^  1.5MB:  Kegul.   Pwr   sply, 
w/Si  large  meters  for  E  &  L  0-300  vdc  at  0-1500 
ma   plus    0   to   -150  vdc  plus   B.3vac  ct,    10   amps 


rack  mtg, 

129.50 


Sorensen    .;^500S :     Same     specs     as     above     except 

0-V2   Hva,   Checked,  grid,   fob  Los  Angeles    ...    . 

SO  LA  VOLT  zirSlOe:  Ha  rmonic- corrected  Sola  Constant-  Yolt- 
age  Transformer  500  VY  in  case  w/contin, -adjust,  auto- 
transformer  for  reguL  0-135  v  ±1%.  Unmetered  AQ  M 

itinrtel  tOpJU 


DRESSEN-BARNES  D3-300E,  Regulated  DC  outputs  0-300 
V  at  U'150  ma  plus  0-300  v  at  0-300  ma  plus  0  to  ^145  v 
at  5  ma  plus  unregulated  Powerstat- eon  trolled  and  metered 
10  V  ac  up  to  10  A,  Small  meter  for  ACp  two 
large   meters   for  I>C   E  &  I    . .... ...,., 

ELECTRO  Ni:)S    MEAS.    CORP.    ii^OOB:    Eei^.    DC 
cabinet  w/2   large   meters,   0-300   vdc.   0-125   ma. 
1%   regul.    line  &   load,   5  mv  max>  ripple    .  . .  . 

ERA  itTR300-l  ALL  SOLID-STATE  regulated  DC  supply  in 
cabinet  w/2  meters,  adjustable  Yo  165-300  vdc  at  0-1000 
ma.   Line  reguL  M%  105-125  v.  load  reg.  0.1%         129  50 


SOLA   I90<2gr  Yi  to  230  Vo  ztl%  fob  Loa  Ang. 


09.50 


99-50 

supply   In 

69.50 


49.50 


Regular  $595.00 


G,E,   I  so  latin     3TEF-D  OWN/STEP- UP  xfimr  120/ 
240  V  1   ph  50/60  cy  7^   kva   fob   Oakland    

PLENTY  MORE:  For  example,  on  way  In  to  us  now  is 
Hewlett-Packard  0-10  mc  digital  counter;  not  mentioned  here 
is  our  large  stocfc  of  Brush  graphic  recorders,  Yarlan  m? 
recorder,  trans^lHtor  tester,  tube  testers,  tuning  fork  oEcillators, 
YTYM'S  etc.  Always  BUYING  1  SO  IF  YOU  HAYK  SOMTJ- 
THING  TO  SELL  US,  tell  us  about  It  and  PUT  A  PRICE 
ON  IT  same  as  we  did  in  this  ad  ...  we  didn't  ask  YOU 
for  offers  I   AND   WRITE  US   ON   YOUR   SPECIFIC   NEEDS  I 


UNIV.  ELECTRONICS  TWIN  Regulated  Supply.  Switch  puts 
two  0-400  Y  DC  in  series,  In  parallel,  or  either  or  both 
separately.  Approx.  ^^  W  from  each  output,  self  protecting. 
If  load  increases  to  max.  on  meters  of  250  ma,  tops  at 
250  V,  won't  rise  above.  At  100  ma.  each  supply  tops 
at  410  V.   2  largo  meters.   Also  2  separate  6,3  v         1 0Q  RQ 


R.  E.  G< 


•  !•    I 


HEART  CO.,  INC 


Box  1220^GC  BEVERLY  HILLS,  DALrF.  90213 
Phones:    Area   213,   office    272-5707,    messages   275-5342. 
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ALL'BAND  SSB   RECEIV- 
ER      BARGAIN;      H  4&/ 

AER-7  has  2  stages  RF, 

2     stages      455     kc     IF, 

separate  Local  Ose.  w/VK 

AF,  S-Meter,  Noise-Lfio- 

iter.      Crystal      &      non- 

crystal  IF  Pass  in  6  pass 

selections    .    .    .    and   now 

we   add   PRODUCT   DE* 

T^CTOR     in     the     empty 

socket   left   by   removal  of 

the    reradiation    supressor    preceding    the    lat    RF,    Goes    on 

when  BFO  is  fllr>ped  on,  works  lUctj  a  charm  1  CONTINUOT-S 

TUNING   5f>0    KC  to  43  MC!   Toice.   CW,   MCW,    With    120/ 

230    V.    50/60    cy    power    supply,    ready    to    plu^   in    and    use. 

HOT   and    SHARP  1   With   book   90    lbs    fob    LA        199  5Q 


Sam  ft   but   wkhout   the   REB   addltlcm  fob   Bun   Antonio 


179.50 


TIME    PAY    PLAN:    Any    purchase    totalling    $160.00    or    more 
j^eiid    113    cHily    10%    for   Down    Payment! 

NEW    LOW    PRICES   ON    TELETYPE!  Model    14  Tranamltter- 
Distrlbutor,     with    coyer*     synm    ruotor,  37  Rfl 


only 


Mod.  ]&  w/keybourd,  plus  Mod.  14 
plus  Mod.  14  Transmitter -Distr..  all 
uprratlng   consnle   cabinet    fob    Los    Anf, 


Typing    lie  perforator, 
'"only""'         1 75.00 


Mod.    HI    pliia    ^aiiie   additions    in   same    Console .    195.00 

TM1 1-352  on  Mod.  15.  $5.00,  TM  11-2^22  on  ifHTD.  $5.00- 
TM  ll-aai6  on  Mod.  19,  IS.Oft,  TH  11-2223  on  itl4  Typ- 
inir  Reperforator.  $8.00. 


NEW  LOW  PRICE  on  latest-type  MINE  DETECTOR:  AN/ 
r[l8-3  has  wateri>roof  Search  head,  colls  embedded  in  plaatic, 
drag  under  water  or  use  aboT*  jround,  find  PIRATE'S  GOLD 
or  PLUMBKK's  PIPES  I  Eic.  cond.,  with  »11  parts  &  Hand* 
buck  in  Fiberglass  Suitcase,  40  lbs,  fob  |  Q  QC 
Tacoma,    Wn..    only t%Ii.UO 

NEW  LOW  PRICE  on  unirradid  SILICON  DIODES,  larlous 
I'iVs  &  Currents,  some  good*  lome  bad.  you  grade  them 
with  Instruction  included.  O  QiJ 


lUO    for    only 


LOW    FREQUENCY    LONG    WAVES    ROVES:   Superhet   DZ-2. 
15-70    and    100-1750    kc.    You    make    power    supply    same    as 
in    a    Command    Receiver     (250    T    ^    htr    for 
*>  V  tubes)    .  


79.50 


RCA  Shipboard  VLF  Supcrbet,  70-1500  kc  cont. 
and  works  bot  us  a  firecracker.  Ready  to  go  on 
115  T  60  cy.  No  other  information  aTallable.   Only 


Exc.    eond. 

63.50 


R-44/ARR-5  AM/FM   euperbet  27-140  mc.   reradiation  sui>pres- 

sor    removed    &    bypassed,    6AK5    flubstituted    fpr  acorn    to 

make    it    HOT,    and    5,25    mc    IF    brought    out    to  pin    jack 

on    front    panel   case    In    double    convertinif   Look  17Q  iifl 

same   as    picture   at   top   of    page liU-UU 

HALLICRAFTERS  S^37  Receiver  AM/FM  w/eAKS 
substitutions    as    aboye,    130-210   mc   AM/FM 


179.50 


45S  KC  PAN  ADAPTOR  BC-1031-C  like  new, 
book,  fob  Los  Angeles  only 


with 


99.50 


RBS     RECEIVER      14-TUBE     superhet     2-20 
aligned,    w/pwr   suply,    Instructiona.    only     . 

BC-34a-F    Rcvr,    checked    OK   operating, 
supply.    L5-1S   mc,    W/Schematle      ... 


mc« 


89.50 


no   power 


69.50 


RT-18/ARC-lt  100-156  mc  Rcvr- Transmitter  in  shock-mt 
connection- making  rack,  10 -channel  Autotune,  w/schem  & 
setup  instructiom  which  show  all  power  voltages,  OQ  Rfl 


currents  needed 


Add  DIRECTION  FINDER 
To  Your  Receiver 


Navy    DU-J    gives  TBTJE  BEARING  in 

^^    -      3  seconds  I  No  ISO  deg,  ambiguity  1  Goes 

f/    /       ahead    of    your    receiver;    takes    200-250 

v.,   16  ma  and  heater   voltage  from  your 

receiver.    2    12SKY7'b    in    tuned    preamp 

and  phasing  ciTcuit,   200  to   1600  KC  In 

3  bands.  Instructions  tell  how  to  modify 

to  get  Marine  Band  if  desired.    Only  7 

lbs.    net    wt.     11*"    loop,     4^^''    azimuth 

scale.      BRAND      NEW,      with      plugs. 

^'jt':?^^X^  mount,      diagram,      ins  true-  29  95 

NOISE  Z  FIELD  STRENGTH  METER,  STOOD  ART 
NMA-5A  with  LF.  and  plug-in  Tuner  for  t  QQ  ^(^ 
M-UO   mc    with   book  1  J^-UU 

FM  XMTR-RCVR  base  station,  Farnsworth  AN/FRC-6A.  puts 
50    W   into   antenna,    30-40    mc.    Voice.    ISO    t   60  QQ  CQ 

cy  pwr  sply,  speaker,  meters,  etc.   in  rack  cabinet  gj.iW 

AN/APR*4  RECEIVER  SET  w/Tuning  Units  TN  16  &  17. 
SS-3O0     mc,     checked     100%      OK,      w/plug     &         I^Q  Cfl 

TTn  n  H  hnnk  I  *t  9  •  vU 

(Write  for  prices  on  AM/FM  type  and  on  other  tuning 
units,  up  to  4  kmc. ) 

R-ni/APR-5  RCVR  ~.  kmc  AM  ha&  115  v  60  cy 
pwr  sply  built  in,   exc.   for  SPECTRUM  ANAL-  70  ^t\ 

YSIS    . '  ^.^U 

A   Model    goes   to   6   kmc    . . . ,    , ,  .    ,    90.50 

A  Model  in  rack  w/30  mc  Panadapter  HBP,  also  115  v 
00  cy,  dl^pbys  ±:5  me,  plus  other  material,  useful  aii^o 
for    APR -4    Set    above    whieh    atso    has    30    mc.        f  QQ  CQ 


57.50 


LM     FREQUENCY     METERS    125    kc-20    mc,    with 
CaL    bk.    plug,    itl.    Instruct.,    gorgeous    ........ 

LM    FREQUENCY    METER    same    as    above   except  with    aome^ 

what     dog-eared     calibration     book,     guaranteed  49  iifl 

lOn^    renflablel    Only ^^'^" 

TS-I75/U  FREaUENCY  METER  S5-1000  mc,  crystal  cali- 
brated, wit  serial-matched  Cal.  Bk.  &  Handbook,  1 CQ  flfl 
exc.    condition]      .    .  lau-UU 


MAKE    POWER 
lug     brand     new 
Instructions 
47   lbs    fob    San 


SUPPLY    tur   L.\t  fi  aiul/or  Ti^-in   by   modlfy- 

EAO    fiO    cy    portable    puwer     supplies    with 

and    Silicon    Diodes    we    supply;  Q  QC 


GENERAL 
TElt,    300 
brated 


RADIO 

kc    to    300 


Type       620A       FREQUENCY       ME- 
mc,    .01%,    crystal    cali-  QQ  CQ 


TS-l86r)/LiP  FREQUENCY  METER,  0.1%.  cryiJtal  calibrated, 
100  mc  to  10,000  mcl  With  calibration  book.  1  QQ  ^fl 
crystal.  waveguJde-to-Coax  A{iapii>r,  Handbook  ■  jq.uu 

TS-69/AP    Vl^AVEMETER    35O-10O0    mc,    w/Calib, 
Charts,  tune  tor  max.  reading  on  large  Mlcroameter 

TS-3IIA/AP  Echo  Bos  COMBINER  WITH  Crystal 
Tenter  [    8730-3910    mc ..  . 


69.50 
49.50 


TS-50I/UP   Echo   Box  6250-3900  mc 


49.50 


TS-400/ UP 

-k-0.5    r!h: 


Eisho     Box     w/Horn.     8990-9]  00     mc 


79.50 


GEWERAt     BADIO     WIDE-BAND     BEAT-FREQUENCY     OS- 
CILLATOR generates  ,50  ey  Lo  5  mc  in  2  accurately-calibrated 


bands,  put  10  v  into  open  ckt  constant  ±:1^>^  db. 
Not  Gen.    Rftdio's  $750.00   but  &nly 


129.50 


BOONTON  UNIVERTER  203B  beats  your  VHP  signal  gen- 
zerator  a  70  mc  to  provide  100  kc  to  25  mc  at 
same    Vc    as    you    set    at    the    VHF    genetaton  QQ  gQ 

NAVY  VERSION  OF  GENERAL  RADIO  #605B 

LP  Mifirovolter,  9^  kc  —30  mc 
dial-calibrated  ±.1%,  7  bands 
&  30-50  mc  graph -calibrated, 
CW  or  mod.  1000  cy.  0-50%, 
read  on  VT^lH.  Output  cali- 
brated ^  uV  to  0,1  V  at 
lower  plug  &  1.0  V  at  upper 
plug.  Logging  scale  w/300 
divisions  &  Ternlcr  knob  w/ 
I  as  divisions  provide  super- 
accurate  resetability.  Stabili- 
ty is  phenomenah  Holds  a 
zero  beat  with  WWT  for  12 
hours  with  less  than  100  cy 
drift.  Aligned,  guart'd  ready 
to  use  on  120  Y,         1  QQ  50 


only 


TS-4I3/U     SIGNAL    GEN.    0,75-40    mc,    1%, 
calib.,   Vo   ealib.    to   1>0  t.   Certify   w/book.  _ 


itl 


279.50 


GEN  RADIO'S        SUPER-DE^LUXE        LOW- FREQUENCY 

Standard  Signal  Generator  it805-C.  In  the  current  Cat.  R 
It  is  almost  Identical,  called  D  Model,  at  12230.  In  Cat  Q 
it  is  C  Model.  $1975.  16  kc-50  mc.  Puts  2  v  Into  S7^ 
ohms;    %    reading    into    50    ohms    with    simple        795  OQ 

2-resistor   pad.   W/book.    Ui}%    grid. '  o^-uu 

BORG- WARNER  (ROLLINS)  Model  30-A  40.T-400  mc  High- 
Pwr  Standard  Signal  Generator  AM,  PM,  CW,  puls  up 
to  10  volts  into  50  ohms  w /ace urate  attenuators  In  High 
position  (CW  only)  puts  out  10  watts  at  most  frequeneies. 
With  book.  Current  price  is  $1S.OOO!  EXCELLENT  for 
RFI  measurements.  Antenna  Pattern  work,  etc,  1295  011 
10Q%  Grtd  OK i^q^-uu 

PRECISION  APP.  CO.  Series  E-200-C  Seryieeman's 
Signal  Gen,   90  ke  to   120   mc,  apparently   OK 


39.50 


NAVY  LX-2  is  Wash.  Inst,  of  Tech,  version  of 
Mod.  804B  Standard  Sijfnal  Generator.  7^  to 
330    mc.    100%    grtd,    w/scbcmatie 


Gen.    Radio 

149.50 


MEASUREMENTS     CORP,    Mod.     SO    Standard     Signal     Gen- 
erator:   2    to    400    mc    ±^%,    Yo    calib.,    .1    uV         375.00 


to   .1    V.    100%    grtd.   w/booK. 


NAVY  LAE'2  BRAND  NEW  with  seriali^sed  charts,  graphs. 
Handbook,  puts  out  same  uT  as  above  but  520-1300  mc 
dil%*  CW  &  PM  w/provi pious  for  external  sine  mod.  AM 
PM  has  variable  pulse  width  and  delay.  With  129.50 
all    coi'^^s     . .. . .         ,.,■,,.. -  -r  -  - . J.  ...... 

50%  DISCOUNT  on  Gen.  Radio  Standard  Signal  Generator 
itl021A.  ^^  UV  to  1  V  into  50  ohms.  ±2  db,  also  direct  read- 
ing 0  to  -126  dbra.  AM  0-50%,  1  kc.  Extremely  low  l^-^ka^e. 
Cabinet  w/Pwr  Unit  1021P1  &  Ose.  1021P3,  ^07  GQ 
40-250    me.    100%    grtd    OK.    W/book ^^9  ,^u 


OK^ 

Same   except  w/Osc.    1U21P2.    25Q-t?40   mc 


397.50 


Cabinet  w/pl   &  P3  PLUS   EXTRA   plug- in 
P2,    coveTH;   40-940  mc.    V>   Cat,    price  Is 


OBC. 


635.00 


-BAND  I    POLARAD    MSG-3    Signal 
'125    dbm    into    50    ohms.    Similar 
Packard's    $2250    i±618B  


Gen.    4.5-S    kmc-    -10    to 
to    Hewlett  695.00 


WRITE     FOE     PRICES    on    TS410/U. 
POLARAD  MSG-34.  4-11  kmc^ 


900-2100    mc,     and    on 


KAY    MEGASWEEP   ±tlllA   checked    100%   OK  only 


175.00 


X-BAND     SPECTRUM     ANALYZER     TS-I4B/UP 
w /Hand book   and   flesible   Wavceuicle    attachment. 

Same  in  Shog  Case  is  AN/UPM-33A        ... 


195.00 

245,00 


R.   E.   GOODHEART  CO.,  INC 

Box  1220  GC  BEVERLY  HILLS,  CALIF.  90213 
Phones:    Area   213,   office    272-5707,    me$sa£e$   275-5342. 


UNE  1964 
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TELEMARINE  FOR  THE  BEST  IN  SURPLUS! 


WALKIE-TALKIE 


MODEL  ''MAB''  H  a  Navy  WaTkfe>Talkifl  which  provides 
8  ingle -channel,  crystal -controlled  reception  and  transmission 
(AM)  between  2.0  and  4.5  MC.  Receiver  uses  miniature  tubes 
in  a  superheterodyne  circuit  for  maximum  gensItlTlty  and  selec- 
tlTity,  Transmitter  employs  miniature  tubes  in  a  crystal- con- 
trolled oscillator  UTi),  a  3S4  EF  Power  Amplifier  which  will 
deliver  from  200  to  250  milliwatts  RP  power  to  tho  anteima 
(can  be  souped  up),  and  a  3S4  Heislng  (plate)  Modulator  Btage, 
7  tubes  total  In  trans-recelTer.  Unit  is  housed  In  a  water-tight 
bakclJtc  emi.  l^'^K.  x  lO^W.  x  3-9/16*D.  RANGE  1  MILE 
OK  BETMir..  depending  on  location  and  conditions.  Requires 
13S  ToltB  "B"  and  1^  Tolts  "A"  batteries.  Excellent  for  75 
meter  Ham.  CD,  Fire  Dep't,  emergency  marine,  or  conversion 
to  other  uses.  Supplied  Complete  with  all  tubeSj  r*c*Ting  & 
3'mltting  crystals  (sorry,  we  cannot  accept  orders  for  a  spcclfie<i 
fretiueney.  Crystals  are  FI-&43  type,  and  can  be  easily  changed), 
telcKctipifT  antenna  with  adjustable  loading  coll,  headphones, 
microphone,  and  canvas  carrying  case  with  straps.  In  Almost" 
New    condition,    but    not- tested    at    this    price.    Shpg.    wt.    per 

set  15  lbs.  EACH * as  described.  oRiy  $12.95 

PER   PAIR 2  Complete  Sets,   as  abavc  $24.50 

MODEL  OaV  la  a  Navy  Walkle-Tal^ie,  same  as  aboye,  but 
with  Direction  Finding  Loop  within  so  that  receiver  section  may 
be  used  for  D,F.  or  Homing  on  the  crystal -controlled  receiving 
frequency,  Saiim  traniimltter  as  outlined  abo?e  for  Walkie- 
Talkle  use  with  supplied  adjustable  telescopic  antenna.  Encased 
in  watRrtight,  sturdy  plywood  case,  slightly  larger  than  above. 
Sbpg.  wt.  Complete  with  accessories  as  For  MAB,  20  lbs. 
EACH.  AS  NEW—but  not  tested  at  this  lew  prlee  .....$16.95 
INSTRUCTION    BOOK    FOR    MAB    OR    DAV 

only  with   purchase   of   units    .    .%  1.00 

MINIATURE  VIBBATOR  PACK  FOR  MAB  OR  DAV,  elimi- 
nates nuisance  and  expense  of  dry  batteries,  Opeirates  from 
miniature  6  volt  storage  battery,  not  supplledp  available  from 
many  surplus  floaters.  With  Instruction  Book.  Shpg.  wL  5  lbs. 
UNUScvD.     EACH      .....  ^ ^ ,  .  4  .  .  .  .  ^  ,  ^  ,  ,  ,  .  $7<!j5 

NEW,  WALKY-TALKY 
(BC-611)    CHASSIS 

J_  Here's  the  chance  to  build  your  own  real  compact, 
lightweight  hand-held  Waiky-TalkyI  Designed  to 
transmit  and  receive  on  one  (crystal -con trolled) 
freuency  between  S.O  and  fiO  mc.  any  real  nam 
could  revamp  the  coils  for  operation  on  higher 
frequency  amateur  phone  bands,  Thla  will  result 
In  Increased  antenna  power  output  and  longer 
dlfitance  transmission.  By  building  your  own  case 
for  this  chassis,  with  space  for  larger  batter  tea 
and  increased  B  voltage,  further  Increased  power 
and  longer  service  from  batteries  will  result. 
These  chassis  are  NEW,  unused,  complete  with 
telescoping  antenna  but  less  tubes,  coils,  or  crys- 
tals. Tubes  reulred:  1— 1R5.  1— 1S5,  1— 1T4.  and 
2 — 3S4.  2  miniature  plug- in  coils  required  (sold 
separately),  1 — Antenna,  and  1— RF  Tank.  Battery 
voltages  required  (original)  1 — 1.5  volt  "A"  and 
103.5  volts  *'B"  battery,  the  latter  may  be  in- 
creased to  135  or  1G7,5  volts 
transmitter  output.  Supplied 
Schematic  diagram.  Bhpg.  wt, 
EACH — Chassis  only  . . 
PAIR    OF    COILS,    for 


Tank 


to    produce    higher 
as     specified    with 

aboYe>   Ant.    &.  BF 


ACCESSORIES  FOR  ABOVE 


$17.75 


CAST   ALUIiillNUIIi    HOUSING,   case   for   Above   Walky-Talky. 
Inchides  battery  compartment,  Push-to-Talk  Switch  with  rubber 
weatherproof  cover,  top  and  bottom  rnvers.  All  item 3 
separate    for    home    assembly.    PRICE,    as    outlined 

ALUMINUM     HOUSING    ONLY.    Less    Top    &   Bottom    Covers 

or   push-to- i^alk   switch $9.95 

MICROPHONE    OR     RECEIVER     ELEMENTS,    with    matching 
transformer  and  hakcUte  covering  caps. 

EITHER    ELEMENT    (New)    , $5.50 

TEST   UNIT   I  "135-  Contains  Microphone  and  Receiver  elements. 
Volt-Mlliiammeter,     and     RF     Pierce     Oscillator     circuit     to 
thoroughly  test  above  Waiky-Talky,   Parts  can  b€  used  to  help 
complete    unit.    Used -Excellent.    Shpg.    wt.    35    lbs. 
PRICE,    EACH    $17,95 


PUSH-TO-TALK   SWITCH,   and  Fulcrum   assembly   for  actuat- 
ing trans -receive  slide -switch  on  chassis.  Also  includes  separate 
rubber  cover  for   inclosing  and  weaiherproofing  switch.   Shipped 
Postpalti    Udd  10c  if  insurance  dejiired). 
PER    SET    $1.95 

SENSATIONAL  BARGAIN!!  TCS  TRANSMtnERS, 
RECEIVERS,  AND  ACCESSORIES 


TCS  TRANSMITTER.  Famous  work  -horee  of  the  Navy,  rugged, 
efficient  reliable.  Delivers  20  watts  phone,  40  watta  CW  In 
1500KC  to  1^.0  JIC  range.  Incofporatea  YFO  or  4-crystal  con- 
trolled channels.  Excellent  for  mobile  or  fixed  station  use. 
Complete  with  tubes,  TJsecl-Very  Clean  condition,  Shpg.  wt.  60 
I  ha.  All  Accessories  esttra. 

EACH,  not  tested  at  this  low  price  ..*,.......  .$30.95 

TCS  RECEIVER,  companion  to  above  1,5  to  12.0  MC  in  3- 
banda.  Continuous  tuning  of  4  fixed  crystal  controlled  freauen- 
cies  selection.  Employs  a  stage  of  RF  amplification  and  2 
*itageg  of  IF  to  provide  good  sensitivity  and  selectivity.  Re- 
quires separate  Power  Supply.  E  seel  lent  for  Hams,  CB,  MABS, 
etc.  Shpg.  wt.  50  lbs.  USEB— EXCELLENT  Condition. 
PRICE  £ACH,  not  tested  at  this  low  price,  with  tubes  $40.95 
TCS  12  VOLT  DC  POWER  SUPPLY,  to  operate  above  units 
from  12  y.  DC.  Contains  2  Dynamo  tors,  one  for  transmittet 
and  one  for  receiver  supply,  complete  filtering,  starting  relay, 
etc.  NEW  UNITS,  Shpg.  wt.  40  lbs.  PRICE  EACH  ,,,.$17.05 
TCS  REMOTE  CONTROL  UNIT  with  buiU-ln  loudspeaker, 
volume  control,   microphone  and  phone  jacks.   Shpg.   wL   10  lb«. 

NEW    UNITS.    EACH    $0^05 


As  Above,  but  ''Used — Very  Good" 
Plug  Connector  fer  Remote  Controi 


_  ..  .$6.05 

TCS  CONNECTOR   CABLE.  Transmitter  or  Receiver  to  Power 

Supply,  Shielded,    (Specify  which).  3  foot  length  $5,05;  11  foot 

length  wt.  5  Ibfj.  S0.05, 

TCS   ANTENNA   LOADING    COIL,   permits  uae   of  short,   whip 

type  antennas  on  lower  frequencies.    Shpg.   wt,   8  lbs,    "Used — 

Good." 


EACH 


K       rl       Ji.       ^ 


$6,05 


ao^40  MC  DE-LUXE  FM  RECEIVER.  Model  R-237/yRC— 
2  Single -Channel*  Double- Con  VDf  sic  n  Superhet,  with  features 
such  as  double  llmiter,  sduelch  circuit,  crystal -control  of  both 
1st  and  2nd  Converter  Osclllatora,  built-in  6  Y  DC  Power 
Supply,  etc.  Dimensiona  11%*  s  10*  x  15*.  Used — Excellent 
condition  units,  with  tubes*  2nd  eonv.  crystal  r  no  control 
unit  or  loudspeaker,  with  schematic  diagrams.  C?Q  OK 
Shpg.  wt.   65  lbs.    EACH    ^d~y*lfj 

TRANSMITTER  COMPANION  TO  ABOVE.  Model  T-1&3/ 
YRC — a*  Psju'cr  Output  25  watts,  Crystal- controlled  single - 
channel  uni^  with  built-in  6  V  DC  Power  Supply,  Can  be 
used  for  NB  ITM  amateur  transmissions,  or  may  be  applici^ble 
to  Fire,  Police,  or  other  applications.  Used— Excellent 
conditions      units.      With      schematic.       Shipping  $  1  Q  Q^ 


weight    55    lbs. 


EACH 


25-30  W.  SPEAKER   UNIT 


Western  Electric  Speaker  units, 
D 173240*  for  horn  or  baffleboard 
mtg.  f^hock  and  blast  proof  dia- 
phragm, will  handle  up  to  30  watta. 
Response  to  12,000  cps^  favoring 
high  freq.  Impedance  5.5  ohms. 
Dim:  4  S/16''  X  4  3/16*  x  2  9/16* 
deep.  Throat  opening — 1%*  dia. 
Alnlco    5    slug,    wt,    approx.    3    lbs. 

$8.95 


Shpg.    wt.    S   Ibi. 
SLASHED  TO    .    EACH 


MINIATURE     STORAGE     "A"     &     "B"     BATTERIES.     For 

W  a  Ifeie- Talkies,  Radio  Portables,  Radio-Controlled  devieeSp 
Radio-SonoHjs,  or  equivalent  meteorological  devices.  Supplied 
as  a  set  of  3 — "B*'  batteries  of  3<5  volts  each,  and  1 — "'A" 
battery  of  6  volts.  Batteries  dry -charged,  less  electTolyte  and 
packed  In  a  hermetically  sealed  vacuum  metal  container  which 
prevents  possibility  of  deterioration  or  loss  of  efficiency  until 
opened  and  ready  for  use.  Bolh  *'A"  battery  (BB-51)i  and 
"B'^  battery  (BB-52)  are  %"  deep  s  1^"^  high  s  3^*  Jong, 
with  2  connection  pins  of  ^*  length  protruding  from  each 
battery.  Hypodermic  needle  required  for  acid — water  filUng 
1280-1350  specific  gravity.  Full  instructions  supplied  with 
each  set  of  batteries  for  filling  and  charging,  NEW-TJN- 
T^SED,  ahiprtng  weight  4  lbs.  PER  SET  of  4  batteries  as 
described,     . , , $3,J5 

PLEASE!!  DO  NOT  REQUEST  CATALOGUES!  MATE- 
RIAL LISTED  IS  "HERE  TODAY,  GONE  TOMORROW/' 
AND   CATALOGUES   WOULD    BE   USELESS. 
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SUMMER  CLEARANCE  BARGAINS 


HAM  OR  CB  VERITICAL  BEAM  BARGAIN! 


■.Sw 


PRICE  $17.9? 


TELEMATtlNE  discovered  this  outstanding  3 -Element  Adcock 
Tjpe  Beam  Antenna  In  Army  Surplus.  It  Includes  a  vertical 
dtpole  &M  phase -load  tuning  box,  which  permits  tuning  and 
phasing  In  the  radiator  and  director  elements,  and  phasing 
oiit  the  r(!nector  element  ao  that  an  unusually  high  front-to- 
back  ratio  results  along  with  exceptionally  high  forward  gain. 
Plug-in  inductors  permits  use  of  this  antenna  over  a  frequency 
range  of  20  to  40,0  MC.  Operates  with  52  or  72  ohm  trans - 
mission  line.  Sturdy,  weather- resistant  construction]  Operates 
satisfactorily  with  CDTt'AK-22  Beam  Rotator,  or  equivalent, 
New-Unused,  with  Instruction  Book  which  cot^cxs  complete 
equipment  for  which  antenna  was  intended ^  but  provides  full 
installation  and  tuning- up  ciata.  Net  wt,  of  beam  39.5  lbs. 
Shpg.  wt.  102  lbs.  Supplied  with  2  plug-tn  inductors  to  cover 
25-30  MC,  installed  in  phase-load  box.  COVLS*  PER  PAIR 
(2  reQuired)  for  20-22.5  MC;  22.5  to  25.0  MC;  or  30-40  MC. 
specify    frea $4.05 

MALLORY      UIBRACK,     TYPE     636§,      12.0V.      DC      INPUTt 

oiitptit  £75  at  85ma.,  or  250V^  at  100  ma.  TJeea  Synclironotts 
Yibrator,  no  tubes  necessary.  Vibrator  plug  fwlarlzed  for 
positive  or  negative  ground.  Dim.  5^*  deep,  2%*^  wide,  6' 
high.    "TTsed— good"    tested   condition.    Slipg.    wt,    8   lbs. 


COMMUNICATION  ANTENNA 

BARGAINS!  ! 

PREMAX  TELESCOPIC  VERTICAL  ANTENNA.  Chromed 
Monel  Metal,  3  telescoping  sections  with  water ti gilt  ooUet- 
type  chucl:s  to  lock  each  section  at  desired  length.  Extends 
from  §  ft.  9  Inches  to  a  maxlraum  of  19  ft.  Excellent  for 
Marine,  Ham,  CB,  or  Base  ahort-wave  operation.  NEW- 
UNUSED  units.  ShPR.  wt,  12  lbs.  Originally  price  at  over 
$90,01).  Our  PRICE,  ONLY   ...,.,...,... .$14,45 

30  MC  MOTOROLA  COAXIAL  ANTENNA,  Heavy  duty,  high- 
power  construction.  Easily  modified  by  reducing  length  of 
upper  whip  section  for  higher  freauencies,  or  increasing  length 
by  a  few  inches  for  CB  application.  Preaent  length  of  top 
radiator  lOP*.  Eauipped  with  female  receptacle  for  PL-259 
coas:  connector  and  50  olim  line.  Important  mounting  hard- 
warp,  included.  UNU3KD  Units.  Shpg.  wt.  130  lbs.  PRICE, 
EACH       .....n,...,  ....---,..-^,«^. ^. .--    S^l'r.yo 


HI  PRECISION   FM  SIGNAL 
Generator — ^Mobile   Band 


^E^i*^"-    ^nnuM  L.t*iw^       i^no  str  Dial  PI  IN 


zcRosrr 

RJ~CCHKTR^L 


F-tJSe  F^--L     „_  t  /VFRWIE-R  SPARE 

Model  I- 2 OS,  is  a  precision  instrument  worthy  of  the  finest 
lab,  mobile  servlco  and  installation  shop,  or  for  production 
testing  of  mobile  FM  eaulpment*  Previously,  it  was  a  scarce 
and  expensive  instrument,  until  we  made  a  fortunate  "'buy"  in 
a  limited  tiuanttty.  Preq,  Range  in  2  bands,  1.9  to  4,5  mc 
(for  IF  aligrment  and  teatfl)  and  19  to  45  mc.  Freq.  of  output 
of  signal  is  maintained  with  .03%  of  dial  calibration  over 
a  temperature  range  from  0  to  60  degrees.  Other  outstanding 
features  are:  *Variablo  Frequency  Deviation,  0-5  KG  on  l.B 
to  4,5  mc  band,  0-50  RC  each  side  of  resting  frequency  on  U) 
to  45  mc  band.  *Calibrated  Microvolter-Attenuator,  adjustable 
up  to  100,000  microvolts,  developed  at  the  termination  of  a 
30 -ohm  line.  Up  to  ,84  volt  available  at  high  output  terminals, 
*RP  Vacuum  Tube  Voltmeter  incorporated,  5  modulation  fre- 
queneies  provided  by  internal  audio  oscillator,  150,  400,  1,000 » 
2,500,  and  5,000  cps.  External  modulation  also  provided  for. 
•Operates  from  either  110  volts,  60  ca^cles  AC.  or  12  volts  DC 
which  is  ideal  for  In  the  field  work.  *  Crystal  Calibrator, 
whose  outpnt  is  1  mc  and  harmonics  for  checking  and  main- 
taining accuracy  of  signal  generator.  Each  1-208  is  aupplted 
complete  with  tubes,  calibrator  crystal,  12Y,  DC  Dyna motor 
and  llOV.  AC  power  supply  are  self-contained.  Instruction 
Sheets  and  Schematic  Diagram.  Shpg.  wt.  is  145  lbs.  (In  wooden 
ease).  Available  in  NEW-Unuaed  (tested)  or  Used-Eicellent 
(not   tested)    condition.   Act   fast,   our  limited   supply  won't   last 

lotiiri  H  $69.95 


lonsfi 
USED. 


EXCELLENT 


EAC 


FM  MOBILE   BARGAINS.   FOR  SPECIALISTS 

GE  MOBILE  FH,  152-172  MC,  Model  BSISA,  25  Watts  Out- 
put, Combination  Transmitter  Receiver,  with  buUt-tn  rugged 
12.0  Yolt  DC  Power  Supply.  Double  conversion  Superhet  Re- 
ceiver circuit,  ideal  for  FM  monitoring  of  hi -band  FM  trans- 
missions. Used -Excellent  condition,  with  alt  tubes,  but  less 
accessories.    Shpg.    wt.    50   lbs.    PRfCE,    ONLY    .....$49.50 

COM  CO  FM,  I52-I7Z  M0  MOBILE  UNIT,  Tranamltter-Re- 
ceiver  and  6.0  Yolt  Power  Supply  in  one  housing.  Single  chan- 
nel, crystal-controlled.  Excellent  for  conversion  to  llOV.  AC 
operation,  for  monitor  application.  Used* Very  Good  condition, 
with  all  tubes,  but  less  accessories.  Shpg.  wt.  50  lbs*  PRICE. 
ONLY $37,50 


PHILOO  SO-40  MC  FM  MOBILE  TRANSMITTER,  Model 
PKT-336T.  SL-gle-channel,  crystal -con  trolled,  with  built-in 
6.0  Volt  Dynamotor  Power  Supply  output  of  which  is  600  volts 
at  175  ma.  Brcellent  for  oqnvorsion  for  Ham,  CB,  Emergency 
application  and  others,  Used-Good  condition,  with  tubes,  but 
less  accessories.    BARQAIN    PRICE,   ONLY    $19.50 

PHILCO  30-40  MO  FM  RECEIVER.  Model  FBT-33e.  Single- 
channel  cTTstal- controlled.  Easily  changed  to  llOV.  AC  opera- 
tion, and  will  make  an  excellent,  inexpensive  monitor  of  Low- 
Band  FM  transmissions.  TTsed-Good  condition  units ,  with 
tubes     but     less     accessories^     Shpg.     wk     35     lbs.      PRICE, 

ONLY      .  ^ . . ,  H .  * .  * « * .  ^  ■ .  ■ ' .  -  > , .  .  ^ .  .$2Z»50 

RCA  MODEL  CTR-IA,  FM  TRANSM ITTER-RECETVER,  152- 
174M0,  Ideal  Base  Station  FM  Monitor  on  "high-band/'  Has 
self  contained  loudspeaker,  llOV  AC  Power  Supply,  Squelch  & 
Volume  Controls.  Transmitter  has  15kc  deviation  which  can  be 
modified  to  meet  new  FCC  reauirements.  Power  Output  15 
watts.  Receiver  Is  double -conversion  super  bet.  Single -Channel 
operation,  "Used— Clean"  Condition,  with  tubes  and  schematic 
diaf^ram,    Shpg,    wt,    60    lbs.    Not   tested   at   the   low    price    of 

t  Aw  rl    ,,..,,..,,T.,.iT,'-"---'-"»tk.i-'.-<-.  +  »-"»-'- '*■■■■''■-  ^^"-3P 

All  Above  M'Oterial   Subiecl-  to   Prior  Sale.   25% 
Minfmum    Deposit   with    oil    C-O.D/s,    Mrn.    Order — $5.00. 

All  Prices  F.O.B.  Oyr  Address. 

WE  BUY  PRC,  GRO,  R^390  OR  391,  SP  600,  ETC.  WE 
WILL   PAY   TOP    DOLLARS    FOR    GOOD    CONDITION    EQPT. 

-  TELEMARINE   - 

COMMUNICATIONS 

142  West   B'WAY,   KEW  YORK   13,  N.  Y, 
PHONE:   COrtland  7-5444 


UNE  T964 
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SALE  -  NEW 


RECONDITIONED 


FREQUENCY  METERS 

BC-Z21 , .  ,  ,    70.00 

Witli  Juodylntion      * ...  -  . .   95.00 

TS-174/U .150,00 

Ts-ira/u   IS5-00 

Ta-32S/UR , , 210,00 

Ts-tae/u ..250.00 

iUSf/UKM7B ,. ......  ^  ,,  H. ...  Pt  U,  R. 

FR-5/U .    ...P.U.R. 

AN/URM-Sl   ... ., .   P,U,R. 


SrGNAL  SOURCES 
&  GENERATORS 


T3-382/U     295.00 

TS'47/APIl 100.00 

AN/TmM-25   350.00 

AK/UHM-Se .325.00 

TS'497/URa     . 350.00 

TS-419/U     700,00 

TS'4l»/U     ^ 350.00 

TS-155/U 1 75.00 

TS-403A/U .900,00 

SG-12/URM-48    P.U.  R. 


METERS 


BallenUne  300 $99.00 

TS-375A/U ,    65.00 

T3-297/U P.U.R- 

rS505D/tJ   .  - lUM 

TH-35S/U     .. .  +  !,.  +  .  k , ,  .P'^Um  R, 

AN/PBM-15   . . , (25.00 


HEWLETT-PACKARD 
WAVE   GUIDES 


II'530A     .  . $140.00 

K-SapA II 0-00 

X'914A     .,..,._.._.,.. 52.00 

X-421A 33,00 

X-281A 14.00 

X-920A     50.00 

X-75UC 3500 


SCOPES 


HEWLETT-PACKARD 
TEST   EQUIPMENT 


2000 
200D    , 
200eD 
202B 
:2U2D 


$S0.00 
115.00 
150.00 
240.00 
165.00 


205Aa 325.00 

aSOB 340,00 

400C    - (35.00 

400CB 1 35,00 

410 A ...* ..125.00 

4lOfi  175.00 

415  AB     . .  .125.00 


415B 


150.00 


420A 30.00 


430B 
455  A 
453A 
475B 


q    I    IT    F 


S-    *     1     *     q 


145,00 

24.00 

J8.D0 

120.00 


500A rso.oa 


500A    ..... 

520A      

525A    

*^j^%iA,        .1.1- 

52eB    

526C       .... 
60SB.  C,  D 

614     

616 
616A 
02S 
624 
63  4B 


i       P      ■       P 


■■      I        (■       I       ■■      ■ 


+       ■      *       i 


1       K      rt.      i      d' 


i-     i      P     n 


.75.00 

365  Oft 
.  130,00 
,  135.00 
.110.00 

1 25.00 
P.U.R, 
P.U.R, 
P.U.R. 
,900.00 
P.U.R, 

p.y.R. 

E  350. 00 


Dumodt    324  $245.00 

Duraont  304AK    , 195,00 

Dumont  2G6D    95.00 

TEKTRONIX 

535,   545   ana  585 P.U.R, 


TUBES 


Klystrons 

2Kp     

4lv^a     .  .  H  . 

2K29    ..;.... 

2K33 

2K:33A     

21v4l         ^   t.f   1;   *   ■>    ^ 

ijJV.''io     ...........  .  . 

2K50    

BL-800     ..,....,. 
X^12    -. 

¥A2H  

Magnetrons 

725A    ........... 

^^ij     A.£^£l  .       .        .       ■       .      i.       .      .       B       1       - 

2J70     , .  . . 

QK-456     c.    ... 
Tranf5niittln|f  Tube 

2C39A , 

BCXIOOAS    ,..-.., 

4-65A    ,  . 

4-125A 

4-250A    . 

4-400A    . 

4- 1000 A 

6360     .  . . 

5894     . . . 

7212       . . 

4X150A 

4XI50G 

4X250B 

4X250F 

4CX300A 

7580     . .  . 

lOOTH     , 

250TH     . 

807     

a07W     . . 


n     '    9     V 


4     p    i     p 


*     u     *    -^ 


p     k     i      h 


.$  6.00 
13.00 

P.U.R. 

P.U.E- 

P.U.R. 

P.U.R. 

P-U.R. 

P.U.R, 
42.50 

P.U.R. 
95.00 
95.00 

.    40.00 

15  00 
P.U,R. 

75  00 
P.U.R, 
P.U.R. 


7.50 

.  10.00 
.  .  0.50 
.  20  00 
25.00 
P.U.R. 
.  65,00 
.  3.2^ 
.  17,50 
.  .   4.95 

..   9.50 

2l.nn 

P.U.R. 

.    25.00 

.   29.00 

34.00 

P,U.R- 

P.U.P 
..    1.00 


1.50 


Many    others     In     Stock — Call     or     Write 

for  Qudtatlon- 


Just  a  sample  listing.  We  have  or  we  can  get  anything  fast  ,  .  ,  and  at  low  cost.  Call  collect  for  your 
needs.  All  equipment  first  class;  new  or  reconditioned.  Export  shipping  and  documents.  Every  ship- 
ment fully  tested  and  guaranteed. 


WANTED  TO   BUY.  TRADE 


TURN     YOUR     SURPLUS     GEAR     INTO 
READY     CASH,     WE     ARE     READY     TO 
BUY      NOW      ANY      OF      THE      ITEMS 
LISTED    BELOW.  CALL  COLLECT   NOW 
CY-9-0300     AND     GET     OUR     BID.     WE 
PAY       CASH-ON*THE-BARREL«       AND 
PAY  THE  SHIPPING   CHARGES  ALSO. 
NAVY:    TnH-4,    or    231D    Tran.^mUters; 
"TED"   Transmitters;   AN/IJRR-E5   Re- 
ceivers:   AN/UBT-14     (complettO  ;    AN/ 
SPS-10    Radar  I    AIn7SPN-5<    7*    11.    IS 


Radar ;  llaytbeoti  Patlifimier  itl400,  1500 
AN/GRC:  3,  4,  5,  e.  7,  8,  10,  19.  26, 
46  p  RT-66,  67.  68,  70;  AM-65/GR*  PP- 
109 /GR;  PP-112/GRr  R-108/GRC; 
R-109/GRC;  R-110/GRC:  SR-22/PT; 
AN/GRR-5r  T-36S/URT:  BC-610E.  F, 
G,  H,  I;  RT-196/PRC-6:  RT-174A/ 
PRC-3:  TtT-175A/PRC-9;  RT-176A/ 
PRC-lOr  AN/GHC'27;  AN/TEC-24 
Commercial  Aircraft  Gammunications: 
Collins      17L-4,      51X2,      51Y3,      17L7. 


61ST-2,    018T3,    618S1»    61S-S3j    Bendia 

RDR-IB  Radar 
Also    looking    for    special    purpose    Tubes. 
TRANSMITTING,       KLYSTRON,       AND 
MAGNETRONS. 

AIRCRAFT:    AN/ARC-44,    AK/ARlSr-l4. 

AN/ARN'59,     AN/ARN--  67,     AN  I APN- 

70,  AN/APS-Sl.  AN/ABC-34,  ANy 
ARN-21,  AN/ARC'52,  AN/ARC-SS, 
AN /ARC -58,    AN/APN-22,    AN/APR-^ 


SPACE  ELECTRONICS 


4178  PARK  AVE.,   BX,  N.  Y. 


CY-9-0300 
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ELI  HEFFRON  &  SONS.  INC 

Air  Force  &  Navy  Surplus  Materials 
Electronic  Equipment  &  Parts 

10  lbs.  of  Scotch  Cast  Epoxy  Resin  with 

Catalyst,  Type  XR-5034 $6.00 


Approximately    17,000    Ferrite    memory 


314  BaHonfine  Voltmeters $125.00 


1500    watt    Sorensen    militarized    elec- 


tro nr<:    regulators 


$150.00 


41  OB  or  410BR  Hewlett  Packard  volt- 


meters 


$125-00 


Dumont  304H  Scopes 


$75.00 


D6   Oregon    0-600    volt,    SOOrttil 

regulated   supplies    .....       $75.00 


We  have  in  stock  a  number  of  power  supplies 
to  a  100  volts  up  to  15  Amps,  these  supplies 
being  regulated  and/or  transistorized. 


KM75  Opad  0-32  volts,  5  Amp  supplies 


$40.00 


Sorry    we    do    not    issue    cotologs    or    lists. 


NFB  Electro  power  supply,  0-32  volts,  15  omps      $60.00 


LA  7^3406 


321-329  ELM  STREET 
CAMBRIDGE  39,  MASS 


EL  4-8572 


lUNE  1964 
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Coaxial  Cable  &  Connectors 


RG8A  with  2 

PL259 

PU59 

.39 

35  Feet 

3.95 

S0239 

•25 

15   Feet 

1.49 

M359 

•39 

18    Inches 

.98 

M258 

•59 

Bulk    (Foot) 

.10 

Double   M 

.98 

ii^ti 

1.75 

^^^^^^ 

UG175 

.10 

^I^HpHfei^^ 

UG88 

39 

BB^BgMlfc^ 

UG290 

,39 

RG-54A/U.     COAXIAL     CABLE*     58 

Ohms  impedance.  V4''  diameter.  385 
foot  rolls.  Shpg  wt  25  lbs. 
Cat.   No.   1006CC21 


$9.95 


Tubes 


2C39 

6.00 

5Y3 

•40 

715B 

3.00 

2C40 

4.00 

6AU6 

.50 

807 

K25 

2C42 

4,00 

6CG8 

.40 

808 

-75 

2C43 

4-00 

6J4 

K25 

813 

8.75 

2C44 

.50 

6J6 

•40 

815 

1.95 

2C46 

3,00 

6L6G 

.98 

832A 

3.95 

2E26 

1.95 

12AT7 

.50 

902PI 

3.95 

2K25 

7.00 

12AU7 

•50 

1625 

.20 

3AP1 

1.75 

12AX7 

•50 

5763 

1,00 

3Ca4 

2.50 

VR105 

-50 

5894 

12.00 

3C45 

3.00 

VR150 

,50 

6146 

1.95 

4X1 50A 

8.75 

371 

2.00 

6360 

2.00 

5C22 

12.00 

304TH 

27.50 

8012 

1.00 

5FP7 

1.75 

304TL 

27*50 

8020 

2.50 

5R4GY 

1.00 

4T6B 

5.00 

8025 

1.00 

Converter,  Signal  Datet — This  unitj,  just  arrived,  con- 
tains 25  tubes  (12AU7,  1 2AT7,  etcJ  16  relays, 
(Plate  plug  in  type)  resistors,  condensers,  band  pass 
filter,  5  unitized  chassis  etc  etc 

New  equfpment  $19.95 

1P243/ALA  Scope — ^contalns  3  WPI,  5-5814,  2-5670, 
2-6AQ5,  2-5654,  1-5725 — 400  cycles  power  supply 
with   plenty  space  for   conversion.  $17.50 

BC221  Frequency  Meter — Tip  Top  condition  with 
original  manual  etc  $69.50 

R28/ARC5  Receiver — 100  to   150  mc  $14.95 

Top   Haf   Rectifiers — 600   PIV   200   ma  $.39 

Seleniuin    Rectifiers    28v    1    amp.    F,W.  $.79 

MH26C  Receiver  150  to  1500  kc  Some  damage — 
mostly   External  $4.95 

H58U^ — Heod  set — Navy  Hr.  Imp.  $3.95 


Panel  Meters 


0-9 
0-20 

0-500 

0-1 

0-1.2 

0-3 

0-5 

O-lOO 

0-1 

0-100 

0-5 


tfCff 


'S"  Hammarlund  Super  Pro, 
Mrcroamps  DC       3!/2"Rd. 


Spec. 


MA  DC 

it 


tt 


ti 


it 


21/2  "F^d,  Triplett 
31^"Rd.   Multiscc 
21/2 ''Rd.  G.E. 
21/2"Rd.   Marion 


Amp.  DC 
R.F,  M.A. 
R.F,  Amp, 


2fe"l 

2iA"Rd.  Weston 


Rd.  Triplett 


Rd.   G.E. 
"Rd.  G.E, 


his  is  a  partial  Listing — many  others  in  stock, 
end  Addressed  Envelope  for  Complete  Listing^ 


$2.95 
5-95 
3.95 
3.95 
1-95 
1-95 
4^95 
2.95 
2,95 
1*95 
1.95 


Th 
S 


Crystals 


100  KC— Holder     13/16x15/8x2  1/8 

2.95 

100   KC — 

"...  .1"  Diam.  x  2*' 

3.95 

200   KC — 

Octal 

2,50 

400   KC— 

FT  241, 

1.50 

500   KC 

FT  241. 

2.50 

1000   KC— 

"          Octal    (for   Freq.    Meters  J 

3.95 

1000   KC — 

HC6    (Midgets), 

2.95 

10000   KC— 

CRl. 

2.95 

50  Assorted  Miscl.  Crystals. 

FT 

243,  FT  241,  CRK  Etc. 

7.50 

Send  Addressed  Envelope  for  Complete 


TEST-SCOPE  FOUNDATION 
with' Conversion 


BC-929  is  a  compact  radar 
display  unit  with  3BP1, 
2-6SN7GT,  6C8G,  6X5GT, 
2X2,  2-6H6GT;  hlgh-voltoge 
divider  from  -1600  V;  inten- 
sity, focus,  and  positioning 
controls;  plus  a  DPDT  motor- 
driven  switch  you  can  use 
for  many  automatic-switch- 
ing functions  outside  of  Qn 
oscilloscope* 

BC-929  hos  been  the  TTY  enthusiast's  favorite  foun- 
dation for  a  converter  with  cross-line  scope  presenta- 
tion, and  also  the  Amateur's  fovorite  Modulation- 
Monitor  foundation. 

It  is  small  (only  8.75"  X  9"  X  16'^)  and  light  (only 
22.5  lbs  J .  Ask  for  and  get  with  your  order  the 
original  schematic  with  ports  values  and  Circuit 
explanations,  plus  a  conversion  instruction  and  con- 
verted schematic  with  parts  values.  Excel.  Cond.  With 
all  tubes.  Shpg  wt  30  lbs. 
Cat.  2306SC3.  Only 


$12.95 


Commandl   Receiver 

BC453   (R23ARC5)    190  to  550  KC  $12,95 

BC458   (T21)  Transmitter  5.3  to  7  hAC  4.95 

R4ARR2  Receiver  234  to  258  MC  Easily 

Converted  to  many  frequencies  4,95 

TN-I^Receiver  Tuning  heod  38  to  90  MC      12.95 
RTTY — SSB — Phone   Patch  Transformer  by 

Lionel  ,95 

RTTY— #255  Polar  Relay  2.95 

TNI 74 — Antenna  Tuner  contains  244mmfd 

Jenings  Variable  etc.  1,95 

Power  Supply — vibrator — 6VDC  to  300V  @ 
90MA  Complete  with  Battery  Cables, 
Switch    etc.  2.95 

Beom  Filter-^with  cord,  PL55  plug,  jacks^ 

Sw.   etc.  1.95 

S5KC  IF  Transformer  1.25 

RF-Aiit — etc.    Receiver   Sub   assembly    190- 

550KC  ,75 


2534  SOLTTH  MICHIGAN  AVENUE 


CHICAGO   16,  ILLINOIS 


CALUMET  5-4750 
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METERS 


^      •*■     ^      h      *     ik 


Westinahouset  2'/a*  rH* 

0-1   ma   dc    ,... 

Q-30  ma  dc 

0-50    ma   dc    . . 

0-2OO    mft    de 

0-300   ma    dc    ...,.,., 
0-]00  mma  dc    . , . 
100-0- 100   mma  do 
0-50  a  dc  w/shum    .  .  . 
0-1000  a  dc  w/shunt 

0-30    a    ac    ......    

O-lOO    ¥ac    rect    type 
Westinghouic*  4"  sq.sw 
0-10    adc.    2rt»°    scale 
Wtstoit 

3'  SQ  0-200  mmi  dc  .  . .  9.50 
2*  fd»  30*0-^30  adc  ....  3.50 
Aircraft.  0-30  Tdc  .  .  7,50 
Aircraft*    0-150    vdc    ...    7.50 

Miter  MultipliBT  Resistiirs 


14.50 

4.00 
4.00 
4.00 
4.00 
6.50 
4.50 
6.50 
9.50 
. .  5.50 
5.50 

22.50 


0-20    ma    dc    ..,..$5.50 

0-50    ma    dc 5.50 

O'lOO    ma    dc 5.50 

0-150    jwa   dc    5.50 

0-250   ma    dc    .*.* 5.S0 

0*500    ma   dc    ..... 5.50 

0-500   T   dc    ,.,,,., .   5,50 

0-2.5   kv    dc 5.50 

0-16    mil.    r    dc       7,50 

WestinBhouse,  4*/j*  rd* 

3-6    kv    dc 8*90 

*  &qitare    eases    50c    extra 
Wtstinghouse,    St/^*   rd 

0*300    aae   sw.bd,     24,50 

0-4000    amps    dc    -   24,30 

Boiler -Smith 

Type  fta  etvltetiboaTd 

200   aac  Ls , 7,50 


IRC   Meh-vollage^    ferrule    Lype, 

Weston,   type   2,    20   meg    

Wire   woundp    i   meg,    2?^    m^K* 
Relays 


MFBi55    2.5    meg 


■»■■■■*•■'  p  * 


etc. 


5.00 

45.00 
-75 


evdc    dpdt:    24   ohm   coll    5a    ill.    oint.,    F^B    U'p^    SPllD  3.50 

12Tdc    dpst    tro;    ^Oa    llOrac,    Leach    6104    4.50 

I£rdc  ipdt;  96  ohm  coll  8A  tIL  cunt.,  PAB  type  MR5I>  L25 
12irde  dpdt;  65  ohm  coil  lOA  iir  cont.  Advance  964B  .2.00 
24vdc  Spdt:  160  ohm  cotl  lOA  cont.  Allied  POX- 12  .  S,75 
'U\6c  i  pst  mi  250  ohm  coll  12A  sIL  cont.  L^ach  1274  3.00 
24¥dc  3pdt;  10a  ramtacti.  Leach  903t-SS.  hs.  wrap  term  .  1.50 
24Fdc  40dt:  3a  coiiUcts  Allied  SKIIX-12a.  hs.  hook  term.  1,25 
115¥dc  dpdt:  10k  ohm  «jil  I3b  ail.  «?ont,  I^each  type  1257  3.00 
PL   dpst   nc:  5k  ohm   coil,    15   ma..   Leach   10:3BF    ......    1.75 

PL    dpdt;   5k   ohm    colL    adj,    cont.*    Learh    103T    .     ..  2,50 

115vae  spsi  nc:  dbl  brk,  30i  slL  cont.,  S-D  type  S4XXH  2.95 
Relays 

115    vac    spdt;    lOa    eotJL    Allied    BNAX-1  5.30 

OTercurrent:   Adj.    .04   *    .16   adc,    reset   coll   115   Tac 

Westinghouse    type    MN    . , . . .      . 6^50 

Time     delay     pheumatlc:     Agaattt    NF-!5r    24fdc    ctAl 

adjust   0.5  sec.    to  9   mlji..  delayed   make,    In^t,   brk. 

two    circuit    conUets     ,  , , , .   5.50 

Power.    Arrow-Hiirt    type    RA    115    ¥    SOcyc    colL    3pst 

no    25a,    rtbl    brk    contacts ,..,..,.,. .,,.,..  i  5.50 

Cramer    motor    drlfen    time    del  ay «    operates    on    115    v 

m    eye.    10    a    contacu.    Set    at    120    see.    adj    0-120 

seconds     .  .        ^ ,  , , ,   7.50 

Edison    type    501     thermal    delay,    115r    heater,    45    sec 

delay  n.o.  contacts,  plugs  into  octal  socket  ,,..,.....  (.35 
Capacitors 

Sangamo 


Type    A    mica    triiiLHriutting.    250    w.y.d.c,    5000    T.d.c. 

test.    rM60Bl03J.   0.01   mfd.    5%    ...*.,.. 1.00 

Type    PI     mica    transmitting,     .0002mrd.     3000wt,     2.4 

amps    at    3mc.     ].2a.    at    1    mc-    CMfiSBSOlJ    .,    1,00 

Type    G:L    tranamlttinff    mien.    .0n4mrd.    ISkv 32.50 

Sther    mica.    1500    mmf.,    CM30E152J 20 

Cernefl-Dulfller 


Medium    power   mica,    .001    mfd.    OOOOt    10   amps    at 
Trsinsm.     mica,     CM05P242J,     ,0024mfd.     SOkf.     20a 

SOOOkc      , _  _^ 

Vertical    mtg   clamps   for   1%*   d.    cycUnder   cape    .. 
Oil,   screw  base,   both   term,    insulated  from  case,   10 

tol.     Cr'4]  ni  FP205K.     2mfd.     dmv _ 

Electrolytic   threaded    neck.    50    mfd,    400   vdc. 


3mc 
at 


% 


CE^lCxiOOOQ. 
General  Eleetrio 


50    mfd    400    J 


5.00 

99.50 
.05 

.75 

.60 


Oil    filled.    2    mfd. 
Capae  iters 


10,000    ¥.,    CPT0DiFS2O5K 


32,50 


Westinghouse   type   FP;  I   mfd,    lOkir  oil    ,,. 

Oil.    i2nmfa.   3000Fdc.    b%xl^HxU%   over   t*rm.    ,. 
Micas,    transmitting,    1200   wrdc    -    1,35,    2500   wvdc 
Jennrnss  type   '  T"  vacuum  var.    ir?kv.   50-250  inmfd 
Johnson,    t3^e    **M"t    miniature    variable 

Single    section,    160-1 02/5M1 1—1.5   to   5    mmfd    

SinBie    section,    20M11.    21-2.T    mmf    . 
Single    section,    160-104. 9M11— 1.8    to 
Buiierfly.    10O-2O5/5MBn— L8   to  S.7 
Butterfly,    160*20S,nMBn~2.2   to   8,0 
Butterfly.    llMll,    JO.8-2.7    mmf    ...„ 
Differential:    1 60-303 /5MA11— 1.5    to   Kmmfd 
Hammerlund,  vmriable 


8.7  mmfd 
mmfd  . . . 
mmfd    .^ ^ 


<*.•  m  * 


17.50 

38.50 

.85 

44.50 

,50 

.95 

1.10 
1.20 
1. 30 
MO 


Screwdriver   adj.    MAPC-50.    50-3.2   mmf    ., ,WJ 

Screwdriver   adL    MAPC-lOO,    100-4.5  tnmf    ........._._     .75 

Screwdriver    adj.    with    lock.    APC-50-a    50-3.9    nunf 75 

1000*.   rma   test,   rotor  itopi,  Mr-20-S.   20-5.5  mmf   1.00 

1T50F.    rtos   teat,   rolor  itopt.    MC-50~MX~5d'10.5    mmf      .    L50 
Spra§ue,  electrelytle 


Threaded  neck,  30mfd.  450vde.  CE41E200R,  30mfd  450i. .  .50 
Plug-in  type,  4%'  H,  200aaird,  I5¥dc,  CE5XA202E  ,,,*.  ,50 
Central  ab 

Ceramic  Trimmer,  N650  IftBip.  coeff.  822*BN,  45-7mmf  l45 
JT-900  aeriefl  strltch  sec.  t|>.  2-17  pos.  oon-shortlnB  .,,,  2.00 
Erie  CVii  sertea  ceramlcon  trimmer,  N650  temp,  coeff, 

CT11D450  45-7   mmf   .,....,,,,, ... .,...     ,55 

MaNofY.  eleetrolytie 


TB*  13815  4000iiifd  SOv 
TS- 12984  2500mrc!  lOOr 
TS-13985  laoomfd  15Gt 


1,35 
L75 

1.60 


10-718fil   L;i:oflmfd   ]50t     .. 
TS-13S12     150mfd  400T 
Ohmite  power  tap  switebes 


L95 

2.00 


SPllpos.    10a  conUcU,    111-11 
Contacts   50a,    412*3,    3P3poa 
Contacts    50a,    412-0   SPOpos, 
JobQBOfi  tube  sockets 


....... 


****** 


•  * « . . 


2,50 
6,50 
7.00 


Super  jumbo  4   pin  wafer   for   8008,    122-244-200    , 

Thp    sepiar    for    826,    832,    etc,    122-101-200    

Giant   7    pin    wafer,    for   813,    4e27,    122-237-200    .. 
CI  nth  Shi  eld -base  7  &>  0  pin  miniature  ttilie  soekets 

TS102t^Ut   ceramic,  7  pin , , . 

TS103C01  ceramic,  9  ptn      ,**, 
Transformers 


1,10 

L30 
,70 


^    m   M    A   * 


,20 
.20 


Isolation,   type    R-Tfi,    115-115*.    I200vs,    cord   recept.   Xn:C-24.50 


ia. 


res. 


.,22. 


S-46   plate,    1000-750-750-1000*  at  300   ma  UTC 

S'14.    output,    prl    2.5k/4k;7l[/]0k,  sec   500/15/ 8/2, lOw    . 

Type  CG  filament,   pri   105,    115,    210,   220,   230t,   UTC 

sec.   5*ct  al  25a.  ins.  for  5kT  working ,    llkv  test  UTC 
Choke:   filter ^   2  hys.    at   2   amps.   I2.5kv   test  UTC 
Uerm,    seated,    power.    650*ct.    3.3    &   St,    2i :    6.3t 

3-0    16i'l,"  16x3*7/8    b.    PilS-70A    Chi-Trao     ... 
Harm,  sealed  f liter  choke,  Shy,  SOOmadc,  60  ohm  dc 

3500*rms    test.    4.57i4.12i5.32h.    rh8300    hCi*Tran    .. 

Plate*,    115-230/60/1    prl.    llOOfic.    et,    2l2iiii.    sec. 

Chl-Tran 

Filament*,   115-230/80/1  prl.  5  vac.  ct.   Sa     sec.  Chi  Tran 
Filamenf,    115-230/60/1  prl   10.6  T.    1,258;  &   12.6  Tac 

■t'.iv    Ih'BI'—  •-■an       ,»».,».,»,. ,,^. «**•..,  .-i.*.., ...... .«•"»." 

Cliokc*,    filter,    4hy.    SOOma    2500tT.    30-ohm    res 

•above  units  basic  power  supply  for  TCS  equipment  and 

any  other  low  power  transmitter  and   receiver. 
Low   voluge.   31/21/35/M,7t   6   amp   sec.    117/60/1,  prl 

4%x4%t5   h.    6D3T06    Thermidor 

Filament,    pri.    117f-60arc.    sec.    2.5?    ct    at    10a    see 

insuL   for  5000  *  rms  test,   6D-2515  Thermador       .--.^- 
Plaie,    1480-0' 1460   ifac  500   ma,    115v/eO/l    prl. 

6Hi7x7*,    45   Iba,    ihlpping  weight   Kenyon    .- 

150w  step  up/step  dOwn/ltolation.   115/230*  or 

115/115*.    herm.    sealed.    3.75x4.2Si61i.    Freed    

SCR'522   modulation,   22000  ohmi  ct   to   5500   ohms.    5w, 

mil.   rating,   should  be  good  for  10-15w.   7-54426    ... 
Triad,    hS'23   audio   Int   si,   prl   15k,    1:2.7   turn  ratio, 

20-20.000    cps.     fIS-23     ...,»,.*  ,.^, -*-.* ■    ■ 

General    Eleetrie  200   amp.    choke.    ,00025hj.,   dc  res, 

0.0O32  ohms.    870715 • 

Choke:  filter;  2  hys,   at  2  amps.,  12.51ct  lest     ...,,...., 
Moloney.   Line   trannf.  TF-SB:  1.5  kra;  480,  240,   120  to 

264,   240,   216,   132.    120,  or  108,  In  weatherproof  case, 

suitable  for  outdoor  mounting ......,,.. 

Superior  Electric  type  20  three  ph«se  Tarlable.  w*e  con- 
nected for  230*   00  eye,   0-230   or   0-270*,   3  ampa  out. 

20L3T  ....  - .....,.-  ^  .,........--■  - 

Deluxe   metal    cabinet  atd,    10"  width.    12^'  panel  space, 

gray  crackle  finish.  Bud  No,   Cr-1742-G    ............. 

Dynamotors,    iSvdc  output   500  rdc   at   250   ma    

Dynamotorsj    0*dc,    output    BOOvdc   at   I75ma    •  . 

Contactor,    12*dc  for   12*  dyriHiuotor   .  , >  *-^^*-* 

Carter   Genemotor,   11*.    In  at  13a  50Ovdc  out  at  200 

ma.    7000   rpm.    520   BSM    .      ^ ,,,..,..  .  -  .^  .  ■  . 

Leiand   rotary   inverter,    ininil  27.5   at  eoa.  output   llSvac 

at  750VII   3ph.    400   cyt^  pf  or  0.9.    and  26*  al  50va    Ipli 

4O0   eye  pf  of   0.4  continuous  duty.    Operating  speed 

8000    rpm.    94-32270^ A     .        ■  ■  ■  -    > -^^  -  w  ^  V  \r- ' ' :.L' 

General   Electric  silicon  rectifier  assembly.  3pn  full-warn 
max.    working    ratings    for   resistive    or    lnductl*e    load 
IJne  to  line  ac  Input  r  210¥rmfl.  do  output;  283*  at  105 
amps.     4.TAfi21irFlARl -• 

E,    F.  Johnson  steatite  cone  3*  Insulator  s/hardware 

Broadband  coriieal  antenna  for  300-3300mc.  type  N  con- 
nector.    AT49A/AP11-4     ...      .  -  -    ■    -  -  -  ^  -   ._- 

Variable  capacity  tyfle  wave  trap.  Tunes  80-300mc.  type 
n    input    and    oiHpiit    ronneotors.    P-19/UPII        ,        ..' 

Aifiron  wavefluide  clamps,  for  use  with  "x  band  guide. 
Provides  quick  connect-dlaconnect;  Ideal  for  test  equip- 
ment.   42470  , . . .    . M^":.„ 

Alrtron  1  foot  flexible  X  band  waveguidet  cover  flanges, 
rG-173A/U     !'-(!"  —    .......      ..... 

BNC  type  eoai  connectors,   teflon  insul,  UG-88c/IT  pluE- 

UG'1004/tr   receptacle    ......  ^    -      "  *Wa  **:''"** 

BNC  type  coaxial  conneeter  for  RO-SO,  62.  etc. 

Teflon  InsuL  mfp^d  hv  Airiel.  |-O^260Bm  plug  ^ 
BNC  ^pe  eOBXIal   bulkhead  feed-thru  connector  by  IPC, 

UO-492A/TT      ......    . ^'^'    -^•'-■i^*^:  ■■  '^    " 

Cannon   coax  adapter.   Type  N  female  to  type  BNC  male, 

LTG-260B/IT^     plug j    ■  ^*'  v^  V^^  Vo"/tt 

N    Type    coasiaf    straight   adaptor,    AmphenoL    uIt-29AU 
Coaxial    cable    a&sei&bly:    50    ohm:    RG  9b/U    <jble    ' 

type   N   TJOnhfU  trnmseum,    6'   long.    CG-92AU 
Pi-259  coax  connectors,  made  by  Gold-Une    ...... 

Coax  connectors,    PL-258»   connects   2  PL- 259  plugs 

together -      -  ....-- 

Heineman   ISA   I20vae  60  eye  circuit  breaker 

<p5t :    curve    3.     AM1510:M6     ...,-....      >,.*..--■ 
Waldcn    planetary   drive.   Two  speed   with   5'1    and 

1 :1    ratios.    599 .,  *  ^  .,,*..-.-  - 

Waldom   4*   dia,    direct    drlw    dial,    Cmllbrated   O-lOO 

ISO    deg.    292    w/*ernler ^ 

Harry  Davies   skirted   instrument   kmU,   brais  insert, 

3*  dla.   4109    ......    ......,...,.-.----- 

General  radio   I    15/ir  dia  knob.   KXSP-8    

TCS    cable,    trans,    $3.50,    rec    $3,00.    remote    $4.50, 

Mdijfitina    FT- 1 54    for    BC-346    rcvr    .... **...., 


.*4,50 
2.50 


8.50 
22.50 

7,30 

7.47 

3,85 
2.25 

2.50 
3.85 


8.50 
2.75 

21.50 
7.9S 

2,25 


4,50 


75 
50 


of 


with 

m      w      *■     *     ^ 

5  for 


35.00 


39.50 

11,50 
8.75 
6,75 
1.85 

IL50 


29.50 


50.00 
.50 

5.50 

2,50 


L50 

.75 
.60 

-75 

1.25 

.75 
2,00 

2.00 
$2.00 


3  for  $1.50 
. . .  2.25  ea- 
...   1 ,25  «». 


on 
L60 

.30 
,50 


ea. 


ea. 
ea. 


set  $10  00 
.  2.59  ea. 


HIWAY  CO.   1147  VENICE   BLVD.  LOS  ANGELES,  CALIF.     90015 

All  items  f.Q.6.  Los  Angeles,  Orders  over  $30.00  deduct  20%  excess  shipping.  Money  will  be  refunded. 

Stitisfoction  guorante^d. 
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Our  extensive  stock  of  Motorola  Wide  Band  F*  M,  equipment 
includes  the  models  illustrated^  plus  many  other  F.M.  items. 
Representative  prices  are  as  follows: 


:«■.. 


;:':3 


FlVITR-4tV 
low  RF 


i^  m. 


f^--* 


>A^i1*^*S 


tj^TtJ^^RWH'^: 


^  J^■.  .i^.-y    >f*K^ 


FMTR-BOD 
30W  RF 

FMTR-140D 
BOW  RF 


T^iSjM 


i: 


^Mi 


MOTOROLA  T44A 
ieWRF  450MC 


■  \'  QC  i    I 


■^ 


MODEL 


VOLTS     WAHS 


FREQUENCY 
RANGE       CONDITION 


PRICE 


FMTRU'41V  (1C) 
FMTR-800 

FMTR80D 
FMTR-80D 
FMTR80D 
FMTRU-80D 

FIVITRy~80D 

FMTR.1400 

FMTR-140D 

FWTRU-5V 

FMTRU'SV 

FMTRll~40V 


6V  low 

12V  30W 

12V  30W 

6V  30W 

6V  30W 

6V  30W 

12V  30W 

6V  60W 

6V  60W 

6V  low 

12V  low 

6V  low 


150MC 
30-401^10 

40-50MC 
30-40MC 
40^50MC 
150MC 

150MC 

30-40MC 

40-50MC 

150IVIC 

I50MC 

150MC 


Dirty  but  complete  $29.85 

Sensicon   Receiver  &  Transmittefi   clean 
with  Dynamotor 
Clean  with  Dynamotor 


39.95 
44.95 

34*95 
39.95 


Clean,     With 

receiver 
Clean,    With 

receiver 
Clean  with  Dynamotor 


Sensicon 
Sensicon 


or 


or 


unchannel 
unchennei 


it 


Clean  with  case 


ff 


44,95 

52.95 
32,95 
39  J5 
25.95 
28.95 


These  units  are  dispatcher  transmitters 
with  Sensicon  A  receivers.  The  units  are 
exceptionally  clean. 


35.95 


No  accessories  or  cables  available. 

Cases  for  above  with  order;  15"  case  $2.50,  10"  case  $4,00 
Above  units  are  complete  drawers  less  case,  including  receiver, 
power  supply,  and  transmitter. 


ODDS  &  ENDS 

MOTOROLA  low  30-50  MC  Transmitter  strip  with  tpbes 
MOTOROLA  SOW  30-50  MC  Transmitter  strip  with  tubes 
MOTOROLA  low    150  MC    Transmitter  strip  with  tubes 


2.95 
5.95 
3.95 


it 


TT-63/FfiC 


General  Radio  Primary  Frequency  Standard  Model  llOOA,  Syncrom- 
eter  1103A,  Crystal  UOIA,  and  Multivibrator— P.S.1102A.  In  operat- 
ing condition  (1  x  10° — stability) 


TT-/63A/FGC  Regenerator,  Repeater  Set,  capable  of  receiving  tele- 
type writer  signals  in  audio  or  direct  current  form  having  up  to  45% 
distortion  and  regenerating  the  signal  to  have  less  than  5%  disor- 
tion.  With  Diagram. 


WRITE  FOR  OUR  LATEST  FLYER  WHICH  LISTS  OUR  CURRENT  STOCK  SPECIALS 

F  M  SURPLUS  SALES  CO. 

100  Tremont  Street,  Roxbury  20,  Massachusetts 


34.95 
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CRAZY 


INCREDIBLE 


IMPOSSIBLE 


FANTASTIC 


Hit  The  BULLS  EYE 


F  1.9-48  mm 

LENS 
7  Element- 
color 
Leica/ 
Cannon 
Leica/Cannon 
Thread 
$19.95 
Adaptor  to 
Adapter 
to 

Mount 
$3.50 


with  our  warehouse 
CLEARANCE  SALE 


NEW 
GRADE  "A" 
1"  VIDICON 

TUBES 

Type  7038  H 

$99.50 


WE  MUST   HAVE   ROOM  TO   WORK   !!! 
*    THOUSANDS  OF   GOODIES  MUST   GO-GO-GO 

CAMERA   KIT  BUILDERS 

COMPLETE  TV  Camera  Cabinet,  Punched  Chassis  and  Lens  Mount— Only  517.95  WITH  INSTRUCTIONS 

Type  1698  TEST  MONOTRON  TUBE— ONLY  $7.95 

With  FREE  Instructions 

(Special  Price  on  these  items  ends  Sept.   1,  1964) 


FREE  New  Warehouse  Clearance 
Fiver  964  M2 — available  May   1 


DENSON   ELECTRONICS 

"YlHir  One  COMPLETE  source  of  CCTV-ATV  Equipment" 

RoclcvUle,  Conn. 


[UNE  1964 
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Surplus  Clearance  Sole 


TEST  EQUIP. 

FREG.  METER.  B.C.  221,  with  Orig.  Calib.  Book  $55.00 
FREQ.  METER.  Navy  LM,  with  Orig.  Calib.  Book  50.00 
FREQ.  METER.  B.C.  221,  with  Book  &  115  V. 

Supply      .  59  00 

FREQ.  METER.  NavyLM!  with  Orig.  Calib.  book," 

NEW   65.00 


SCOPES 

TEKTRONIX  511A  with  Delay  line 

USM-38.  5  inch 

0S-8E/U,  3  inch.  NEW    

DUMONT 
DUMONT 


304-H. 
241.  5 


5  inch 

inch  

DUMONT  303.  5  inch 

DUMONT  208  and  208B 

BROWNING    LABS,    ON-5,    5"    Oscillasynchros- 
cope     

PRECISE  300-C  7  inch 


175.00 
95.00 
95.00 
95.00 
65.00 

125.00 
50.00 

75.00 
95.00 


SIGNAL  GENERATORS  ETC. 


GENERAL  RADIO  700-A.  50  cy.-5  m.c.  BFO. 

General  Radio  P522-A.  50-100  M.C. 

L  A  D,  2700-2900  m.c 

MEASUREMENTS  CORP.  78-B  and  79-B  .... 

DUMONT  215,  Linear  time  base  Gen.  

OAP  Wavemeter— Osc,  150-230  m.c 

G.  R.  740,  Capacity  test  bridge 

G.  R.  759,  Sound  Level  Meter 

G.  R.  561-D.  Vacuum  tube  bridge 
URM-25D,  10  k.c.-50  m.c.  NEW 
URM-26B,  5-405  m.c.  NEW  ..... 

URM-26,  used,  good  condition 
RCA  710A,  370-445  m.c,  450-500  m.c.     . . 
B.  C.  338-A,  Freq.  Meter,  100-155  m.c. 
CLOUGH-BRENGLE  OCA,  100  k.c.-30  m,c. 
B.  C.  906-0.  Wavemeter 
G.  R.  619-E.  Het.  Det.  and  619-PI  cofi  set 
Bendix  S-29B/FMQ-1.  Freq.  Meter.  10-220  c.p 
PRECISE  116,  Tube  Tester    ... 
1-208,  Sig.  Gen.,  1.945  m.c,  19-45  m.c. 


s. 


95.00 
95.00 
29.00 
24.00 
49.00 
24.00 
125.00 
75.00 
95.00 
295.00 
250.00 
1 50.00 
29.00 
24.00 
19.00 
14.00 
50.00 
75.00 
49.00 
49.00 


TRANSMITTERS-RECEIVERS  ETC. 

ATD,  2-15.8  m.c.  50  watt  

TBS,  60-80  m.c.  100  watts,  6  mtr. 


i         i  ri  i 


35.00 
24.00 


^      <9  »      -i 


*      «      # 


ARC-4,  2  mtr,  T.  R 

B29-Mark  II,  with  12  v.  supply  . . 

MAW-1,  2  Mtr  T.  R 

B.  C.  611  or  B.  C.  721,  Handy-Talky 

TBY,  2840  m.c.  T.  R.  . . 

Teletype  receiver.  12  tubes,  115  v.a.c.  . 

NATIONAL  HRO,  Military,  with  3  coil  sets 

B.  C.  620-A,  FM.,  T.  R.  20-27.9  m.c 

APT-5,  Hi  Freq.  Xmitter  

TCS,  T.  R.  and  12  V.  P.S 

RAL,  300  kc-23  m.c. 

RAK,  15-600  k.c 

RBS  or  RBM.  2-20  m.c 

B.C.  348  or  B.C.  342  Receivers  . . 

WICOX  F-3,  Receiver  

TBS,  Receiver  60-80  m.c.      

ARB-Rec,  195  k.c.-9  m.c.  115  v.a.c,  

APR-1,  Rec.  and  one  tuning  unit 

RCA-CRU-IA,  450  m.c.  F.M.  NEW     

RD2.  200-400  k.c.  Rec 

D.  F.  receiver,  MN-26  or  B.  C.  433  

D.  F.  receiver  with  loop,  DAE-1 

RU-16  receiver.  6  tubes  

QJB  echo  ranging  Equip,  new  in  crates,  receiver 
19.00,  Osc.-19.QO,  Driver  amplifier 

BRAND   NEW  PARTS 

Jennings  Vacuum  variable,  10-400  mmf  10  k.v.  $39.00 

Variable  Cond..  4  Sec,  240  mmf/ sec 3.95 

Variable  Cond.,  425/425/850   ..  12.00 

Oil  Cond.  4  MFD.4000  V 8.QD 

Oil  Cond.  10  MFD-1500  V 2.95 

Var.  Tuning  Inductor.  Johnson  226-1    24.00 

Transf.  6300  V.  C.  T.  500  ma  18.00 

Transf.  220  V.  PrI.,  2770  V.  C.  T.-680  ma  .  .  9.00 
4-400  air  cooled  tube  socket  &  chimney,  NEW  9.00 
Rotron  Blower,  115  V.  A.C.  NEW  7.50 

HEWLEH-PACKARD  400  A,  V.T.V.M.  49.00 

BALLANTINE  300.  V.T.V.M 59.00 

G.  R.  stm,  7.5  amp.  variac,  400  cy.,  llSv.  NEW    8.00 

RA-87  Power  supply  115  V.  AC.-115  V.  D.C 10.00 

TG-34-A  Keyer  $24.00,  TG-IOF  Keyer    24.00 

LEECE-NEVILLE,  6  V,  Alternator,  Rest.  &  REG,  . .  20.00 
MOD.  TRANSF.,  250  Watt  audio.  Multi-match, 

UTC-S22   18.00 

P.E.  103  DYNAMOTOR,  6  or  12  V 12.00 

GF-11  XMIHER.  with  3  coil  sets  .  9.00 


19.00 
29.00 
29.00 
29.00 
18.00 
9.00 
G5.00 
15.00 
18.00 
49.00 
29.00 
35.00 
39.00 
49.00 
24.00 
19.00 
24.00 
49.00 
39.00 
29.00 

9.00 
24.00 

6.00 

24.00 


HAM 


XMITTERS  &   RECEIVERS    «""'''""='*'' 


good   condition 


NATIONAL  303    .. 
NATIONAL   N.C.-19Q 
NATIONAL-NC-125       .. 
HALLICRAFTERS-SX-99   . 
HAU.ICRAFTERS-S-107 
HAaiCRAFTERS-S-108 
HAMMARLUND  H.Q.  129 
HEATH  HR-10  . . 
LAFAYEHE  HE-10  . . . 


■Ilia 


i        m        4        M 


r     *     -M 


$275.00 

.129.00 

75.00 

75.00 

59.00 

95.00 

.120.00 

.  69.00 

.  59.00 


VIKING  RANGER  .... 

VIKING  II  

VIKING  CHALLENGER 
VIKING  MOBILE  .... 

ELMAC  AF-67  

GLOBE  CHIEF  DELUXE 
EICO  720  ... 

LEHINE  240     

GLOBE  CHIEF  90     . 


k      •       • 


q       "      -f      t      «      -1      -f      k 


125.00 
135.00 
75.00 
59.00 
85.00 
45.00 
65.00 
45.00 
45.00 


All  Prices  F.O.B.  Hempstead.  25^  with  C.O.D.  orders.  Avoid  delay  send  sufficient  postjige — excess  wUi  be  returned. 


ALGERADIO  ELECTRONICS  CO. 


PHONE  iv-9-osoa 

37   GREENWICH    ST. 
HEMPSTEAD,    N.Y. 
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RCA  6032  IMAGE^CONVERTEH   TUBE 

t'riiihjii- ij  With  suitable  op- 
ftrAl  sy  stein*!,  this  3^oZ(?€> 
trode  lube  permits  viewing 
of  sc(*ne  with  UifrarecJ  ra<iln- 
tlon.  Scene  to  be  viewed  U 
imuued  by  optiful  objective 
npon  semi -transparent  rthoto- 
i>athodt!.  ^Spectral  vesp.,  H-1; 
k^Hi-i  rt^spont^e  up  to  ftbout 
iirtjiuA,  Max.  rating.  »bso- 
Itife.  grid  #2,  2fK00nVl)C  Of 
p<»«k    AC.    grid    *l.L*7nilVI>r 


$9.95    pfttf. 


NT^e    WJLLARO 
6- VOLT  STORAGE 
BATTERY 
Jl«ted    2.4    ^Jiip.     hf. 
Apprcn*     dimen-ioiB: 
31-"    I.  1  l^"^  w.    I 
2%"    h.     Weight:    I 
lb.     3     <m.      (plastic 
casej     Dry-cbarged. 

S2.50 


POTTER     i     BRUMFIELD     RELAY 

K  IIUO  ohm  11/10'^ 
iUiU  %  1  n/lG" 
Imiif.  Approx.  ueigbt 
1  <m.  Ilepin^tically 
senled-      Standard    7-pln     miniature 


bane. 
$2.00 


MINOR    SWITCH 

lO-jxisirion*  S-pcile  with 
stopper  e^iil  and  reset  call 
6-12  volts  D,C.  ofT-nofinfl[ 
DQD-bddffinff  wiper  ap- 
PT103L  diuien.-irons:  4"  lon^ 
X  4^*  hlgb  I  1%"  widt-. 
weight:    1    lb.  $9.95 


COLLIHS     PERM  ABILITY 
TUNER*OSCiLLAT0R 

2   to   3    mc,    250   voU    plate. 
]2.6    Tolt    filamepL    Model 
70E-2.   New  packaged. 
PRICE   $12.50  each 


RT-e2/APX6  TRANSPONDER 
Good     used     condition'     loss     Uibeg.     $9. OS 

OIL    CAPACITORS 
1    mfd    25»000    Y.    |H     WM^Uiigbouse    In- 
terteen  Type  FP  Style  i:ji:i«5L 

S39.95  each 
10  or  more.   S35.00  each^ 

GENERAL    ELECTRIC    FULL    WAVE 
BRIDGE    GERMANIUM    RECTIFIER 

jiipyt    117    vult    .4€,    aui- 

put    115    Tott    EK^*    at    10 

atDperef    appfoxltDaie    dl- 

mefislons:  4%"  x  4^"  s 

'hk"     lonK     weight:     3^ 

lbs. 

PRICE    $9.95    each 


TEST    SCOPE— SYNCHROSCOPE— 
PULSE    ANALYZER 

ll>-'i!.j/AJV4-n.  Late 
prfHlLK'tlun.  -Modular 
gubasstiiiif>ly  etinstruc- 
tiop,  Viduo  ampLltier 
j»  flat  IQ  4  mc. 
3RP1  itesentation. 
T&it- scope  sawtooth 
25-20,000  cy.  Ha-i  bH 
nnniial  test-scope 
eon  I  roll.  Am  synchro- 
^tflpf"  and  police  analyzer,  kwepti?  positive 
or  negative  pulses.  V'ldi*o  dejlay  circuit 
permits  leading  edge  of  ptilse  to  be  seen. 
raJibrated-dia.1  borizonial  shift  inea.-iures 
PUbe  durntloiis  from  0.5  to  100  micfosec- 
oriih,  SintwaTe-oscillalor  calibrator  racfl!!- 
lift-i  rLLurrence  raters  from  200  to  6000 
PIH  accurate  witbiB  0.4,%*  Built- in  iwwer 
s^ypply  reuulres  11 5 v,  lOO  cy^  196  watts, 
Kx'i^mal  fJO  cy  power  supply  may  b&  made 
to  funii^U  plu.^  350  and— 1300  vdc  aiid 
G.S  vac.  In  excellent  condition,  with  all 
]U  tijhe«,  ichematlf!  witb  purtB  valuer, 
patti- location  picture.s«  op  era  ting  Instruc- 
tions, tlietjry  explanation,  and  maintenance 
cimrfs,  i^hipping  wulgbt  liO  li)fl.  l-spcl, 
go(]rl,  PHf!e  each  $19.50 


Jltel, 


NICKEL   CADMIUM    BATTERY 
I. a    VOLTS 

Rcchargralile  tbou'-anda  of 
times,  .\lkuline  sioragt*  battery 
f^lntered-phUc.  Flat  valtage 
curre  during  discUarge.  Will 
hold  charge  for  inng  period  nf 
time.  High  discbarge  rate  up 
to  50  Jiiupii.  Spill -proof,  may 
he  u^ed  in  any  position.  Ap- 
prox,  0-mnper*?-bour  capacity, 
ntmensions:  6"  bigb;  2"  wide: 
'-■■'  tbick.  Approx.  wt. :  6  ok, 
pota-^iiiiii    lijdroxld*!     4 30%    Electro- 


1      •      ♦     *      *■ 


SIGMA     EXTRA-SENSITIVE 
PRECISION    RELAY— SERIES   5F 

Ks^treijud.v  pn^i  ISC.  nigged 
IM  gt'ni-r^I  purpcfc^c  st^n^l- 
tivf  relay.  Balaac^  arma- 
ture* eingie-pole.  double*- 
tlirww,  Suitable  for  wide 
r^nge  of  adlu^tmetits,  1)1- 
niijcnitiiins:  l%"35l  5/16"3t 
I  11/16"  high.  Weight:  4 '4  oz. 
:^F-1D,000S:  10,000  coll  ohms. 
( Mjcnilcjii   1.0  ma  DC    ....-...*... 


J3.95 


POWER  TRANSFORMER 
Output:  12,  124,  36  volt 
Input:  ino  volts  HO  cycles, 
singlt^-phrtsc.  Will  handb^ 
2^^  ampi.  Steel  case  i> 
hermetically  sealed*  3^"s 
2:ii"x4%^   WL  3!4  pounds, 

12.95 


DIR 


ECT.READING    MAGNETIC 
COMPASS 

Fuli-floailng  card,  compen- 
sating magnets,  and  dial  ligb' 
avalL  in  6-  or  12-v.  bullj. 
Luminous  dUL  Mlgd,  by 
Bendix- Pioneer.  3%**  i  3%" 
X  314''.  1%  lbs, 
$8.50    poStPiild. 


TCS  DYNAMOTORS 

12    rolt    D.C.     Input,     9.0     amps;    output 
410    volt  D.C.    at  200   tua   new.    $7.95 


12  volt  D.C.   input.   3.3  amps 
volt  D.C.  at  100  ma  new. 


output   225 
$2.95  each 


RADIO    COMPASS    RECEIVER 
Bfj'ARNT    Frequency    iOO    to    1150 


.SI  7.50 
.S27.50 
.$12.50 
.S  7.50 
S   4,95 


It'iA /A IIN7   Price    .*..,*• 

Lwp  LP21  01  Price  ,,,,,,-,, 
funirol  liox  C4/AitNT  PriM  -. 
Indicator  ISIA  I'ric^ 

VARIAC   TYPE   V20 

input     iny     Tolt     AC     50/60 
%v<T.-.     output     t^nge     0-140 

.20  atnperea. 
ritU^K S37.50  each 


TYPE    AN    ARN-6 
RADIO  COMPASS 
Receiver       ii/IOl/AK.\N-6. 
100- 1750    kc.    in    4    bands- 
Excellent  condition. 

Loiiv     AS313  B,      Escellciu 

t :oi itll t  bm .    1' rice    $27.50 

IndJraror         IUOIB/AHX-O 
Fxcellent  Condition, 

MounU     MT-273     or     MT-2T4     Kxcelltiif 

Condition.     Price   Ka.    ,.. .$  9.95 

Control  Box  C-149A.   Price $15.00 

MANUAL 

IlandtMok  of  operating  Instructions,  gen- 
eral tn.^ia]lation  adjustment  plus  5  page.'? 
of  diaci'un-'^  ^nd  Schematics.     Price  $  3.50 


ANTENNA    WIR£ 
150   ft.    .siraitdcd   copper   on 
wind  lip   reel  complete, 
PRICE    ...... $2.95  ea. 


52 


RG  58A  COAX  CABLE 
OHM.    100  ft.   lengths   ..........  .$3.05 


o 


12    FT,    TELEPHONE 
STRETCH    COHO 

3    conductor    win'     with    JK-5,^ 
and  a   Uai/GT  piuu. 


SILICON  RECTIFIERS 
Alt  rectifiers 
listed  at  maici- 
mum  peak  in- 
\'  c  r  s  e  voltage 
nitlngs:  approxi- 
lua  r  0  f  orwa  rti 
v(dtaffQ  drop.  K5 
uilts. 


INU16 

.075 

amp« 

100  miu 

.50 

IN  1417 

.075 

amp. 

200  volts 

.60 

1M4I8 

.075 

amp. 

300  Tolts 

•75 

tSMly 

.1)75 

amp. 

400  volt$ 

.85 

IN14:>0 

5 

amp^ 

100  TO  It  4 

1.00 

INUr.l 

5 

amp. 

2flt*  I'olts 

1.25 

1X1452 

5 

amp. 

200  volts 

L50 

IN1453 

5 

amp. 

400  volts 

2.00 

lXn54 

25 

amp. 

100  Folts 

f.1IO 

IMl.>fi 

25 

amp. 

200  volts 

3.50 

LXUr^tl 

25 

amp. 

300  Tolts  i 

4  50 

1NH5S 

3=^ 

atupL  1 

100  roUi 

3  50 

1 X 1  irii> 

35 

amp. 

200  toiti 

4.00 

1X051  *T 

5t) 

amp. 

5ft  volts 

6.0^ 

1X1462 

.^0 

amp. 

1  tit*  TOlts 

7  0(1 

ixnofj 

75 

amtn  , 

300  volts 

10.00 

1N1467 

T5 

amp. 

300  vfilU 

11.00 

iNHfjS 

75 

amp. 

300  volts 

12.50 

iNufiVT 

irio 

auif)^ 

50  volts 

16.50 

1VT-174 

ITili 

amp. 

mo  vfdT 

f7  00 

K-BAND 

POWER    LEVEL  TEST 

SET, 

TS-3(i/AP 
^  r-,!  Itrsicni     new. 


in  orlghiul 
]>;irkirig,  was  accesKorlcH. 
Mi»,Hur*'H  10  to  30  dl?m. 
ST 00-^500  me. 

SM  *i^ 


RT-a2/APX-6    TRANSCEIVER 
Ka!iy  to  convert    to    ]2l't   Mv   Hum  Statbm. 
C ;i»nd    Condition.    I.csh    Ttibt>^ S9.95 

TS-34A/AP 
OSCILLOSCOPE 
Thi^  Ls  ready  in  plug 
Into     120     V,     60     cy. 
l.',sed    hut  checked  nut 
and  <IK'd.   in  carD*- 
Ing    ca  e.    less    corcU    which    are    easy    to 
make.   Yon  look   into   light -shielding  lim>il. 
tbru  a  magnifying  lens,  and  ibe  small -tube 
jjicHirc  is  same  as  on  a  5"  screen,  0"I0  db 
attt^niiiirar^   In   2   db   >itetiH   are  i-o   accural e 
Tluit  ymi  use  aft  a  VTVM.  Video  fiat  4f*  cy- 
-^l:  pic.  Contin.  vrtrialdc  Mwe*^p  10  cy- 5U  kc. 
nmr  OF  ALL,    ihi'rc   iw  a   -\Start-8t<jp'' 
sw.    |)o  It  ion  tn  wblcb   puls(\s   to   be   view(?d 
each  trigger  ti^elr  uvvn   svvtepr   ■^weep'^  can 
be  varied  4^4-8,  20-ria,  and  120-280  micro* 
seciinds  !<o  accurnti*  and  linear  that  yuu  uhc 
1(1  iiifustirct  pulse  wid^b,   INV'ALl'ABLE  TO 
VIKW     TV      I'lLSIC^t      Vuh^     may     ht^ 
pL^riodle  or  random,  ims,  or  neg.,  as  low  a- 
0.1    r.   and   from  a   pip   to  200   u-see  wd. 
Built-in  delay  Ict-i  sweep  start  before  pnlsr 
appears    AT  THi?3   LOW   PRICK  XO  (JNK 
XI:KI>    00   WITHflCT   THIS   WOXDKH- 
KCL    SCOPE! 
rsKD.  Om>D  c-OXniTiO-V.  .,.....$29.95 

8CI335  2-CHANNEL  FM   TRANSCEIVER 

30 -S9  mc.  ThLs  unit 
H  complete  with 
18  lubes  operatmg 
from  either  6  fjr  1*1 
volts  D.C.  rScIf' 
contained  powtr 
supply).  Crystal 
cont  r  d  l»  sensitive 
supreme  cirtuilt, 
Approx.  dimciiNlonH 
rr'  X  10"  Y  C";  Appro\.  24  Ujb.  mit  com* 
filet  a  with  tubcf?,  schematic  diagram  mid 
presetting    iraatrucriniM.      iJke    fuw..S25  0O 

POWERSTAT    TYPE    20 
input    120   volt   AL\  50/i;o 
rycb^    output    raugi^    0-14^ 
vtdrs  AC„  2  amperen. 
PRICE       ...   $8.95  Mch 

POWERSTAT   TYPE   116 
Input   120   volts.   50/^  crde  output 
0-140  volt  A  AC,   7.5  amperes. 

pniri; sts.gs 

COAX   CABLE   RG59A/U 
>ii     ft,     roll    complete     witli     coax 


range 
e;ich 


l-iting.^, 
PRICE 


$2.49 


Ait  pTfC€i  FOB  Patadtna  untrst 
afh^Twise  nuttd^  No  COD^s. 


C&H  SALES  CO. 

217$  E.  Colorado  St,  Pasadena,  Calif. 
Murray  1-7393 


UNE  1964 


115 


tl 


TAB"    FOR    THE    BEST    KITS! 


!*» 


-    -^1 


■""  "^  in 

O  C   |_  ^ 

^  d  9  Ui 

-id      ♦*  a 


m 


_  e 

OOCM— ' 

o 


*fici- 


^  — ^t; 


!-  —  **'«« 

*"  w  m  9 


^si-fr    i£i£ii^    ^5*;:^^ 


o 


40 


^    en 


Bste 

kocMnn 

K  '— «s 


-uv 


s  «  «  - 

=  ^50  § 


E  oia 


IS  3  «J 

-  ..     « 


go 

in 


c   ^; 


v> 


m 


i 


kn  — 


if^— . 


S<5£i£Ss:    >ii^^^    :sc^:^^ 


SELEN 

^    DC 
6AMP 

^      /a 

T        I 

-.        2 

^  6 
10 
12 

20 
24 


lUM  F.w,  Bern 

36V  AC 


^ 


tavAC 

J4V0C 

SLDO 

i.so 

2J5 

4J9 
6J0 
7.75 

12.85 
15.00 


28VOC 
$L90 
2.00 
3.00 

4.00 
8.00 
12.15 
14.90 
24.60 
29,45 


6E  ftECTIFtERS 

72VAC  ;  I30VAC 

54V  DC     lOOVDC 

$3.85        $5.00 

4.90  a,  1 5 

6.25        JIJO 

B,m        f3,45 

18.75        31.90 

26.3Q        41.60 

30.95     I   43.45 

Keatner  CataloE 


Leecff  Nepille  Chmrgjer  Systems 

Smhd  Silicon  Siud  Rectifi^ 

Fifmsd  Siack^  Direct  RepUcemmt 

FOK  6  or  12YDC  @   100 A. 
Type  TJ9  $18 


SILICON 

TUBE  REPLACEMENTS 

TYPE   VRMS/PIV    AMPS  PRICE 

TSeo    5000/10400         0.3  116 

r5K4  1900/2S0O           0.5  $7 

5U4     1120/lSOO  $3.90 

0Z4     tFXrV^EESALr  $1.50 


GT1>!  POWER'UIAMOKO* 
TRANSISTOR 

Factory  Tflsted 

•**MFV011D  In  U.9.A. 

Hon  I  arcs  Medium  &; 

HIVVaUage  Typea 

2N155,  2N150,  2N234. 

2N256.  2X307,  2N554 

35c  each,  4  far  %\ 


Twio  866 A's  and   FILAMENT 
XFMR    10   Kv   InsJtd   SPECIAL! 


$6 


DIAMOKD  BASE  MICA  MTG  KIT  $  ,30 
ROUND  BASE  MICA  ^ITU  KIT  .1  ,30 
VKhCQ  FWR  HEAT  SlXK  30  SQ*  $1.75 
KIT  TliSTB  NPN  or  VNV.  Sfit  m:  8,  $2 
IN34A  DIODES    .    . ,     I9i^  m.;  0   for   $1 

"TAB"   EABGAIUS 

New  Tarlacs/or   equlv   0-J3[^y/7.5A  SI 5.30 


New  YarlacB/or  eqiuiT  a-l35V/3  Amp  $10.05 
DC-METEa  Dejur  800  Ma/2%*  $3® 

DC'MTR   lOOMa/S^"    fSr 

llF-aiTG  GE/475  Ma  &  5  Amp  |4( 
DC-METER  One  Mn /4'  Rd.  .  I5( 
SNOOPERSCOPE  Tl-BE  2*  S5l 
MINT  FAN  0  or  12VAC/G0  Cys  |2l 
Xmlutng  Mica's  .006  @  2500Tp  5  fw  $1.00 

4x150  Ceramic/LOKTAL    2  f<Jr  SI. 00 

SeOA  Xfmr.  2.5V/10A/10KT  Inal.  S3,95 
Mlcroswitch  Bl/SPNC/30  Amp  49c @, 
Tube  Chuiinii  Blrtdu^r  ....,,..S  lor  $f.00 
.012  at  2fiKv  CD  Condftmeir  /:.  4r 
WE  Choke  llIy/450Ma/27  Ohmfi  $4( 
Line  Pllier  50Amp/250VAC  . -$rO< 
Line  Filter  200Amp/130VAC  .,$t8< 
Brunlng  Parallel  6'  Rule  . .  .&Bti_ 
KS1513a  Llneu  Sawtooilj  Pot.  .  .2  for  | LOO 
•TTC"  Delay  Line  1  Mlcrosec^d  $f@,  3/$2 
Taeuum  Condars  50Mmfcl/7.5K?  $3@* 

.01  at  TSOOroU ,   $2S, 

BALLENTINE    ifr300AC/LAB    MTB    $54 


TAB 

Tm  AT^s  A  Buy 


'*TAe*'  Tubes  Factory  Ttfttedp  fnspctd. 
SJi  Months  Guaranteed  1  No  Rejects!  Boxeill 
GOVT    &    MFGRS    Surplus!    new    &    Uted 


0A2    . 
0A3 
062 
003 
0D3     . 
0Z4     , 
IA7 
IBS    ,, 
rL4    .. 
IR4      . 

We 

I  R5 
rS4 
IS5 
IT4 

ITS 
iU4 
IU5     . 
1X2 

2  can  A 

2C40    . 


2C43 

2C5r 
202 1 
2E22 
2E24 
2£25 
2E26 
2E30 
2E35 
2K2S 


6BZ7 
6C4 
5C5   . 
GCG 

6ca 


1.25 


,45 

.60 

1.08 

1,08 


.     -80 
.      ,80 

.  .70 

.  .50 

.  ,79 

.  .00 

.  .9J) 

,  .82 

.  5/$l 

Swap  Tuht^sl  What  Do/U  Have! 


We  Trade! 
6CB6     ,     .80 
6CD6     .    1.4» 
eCFC     .      ,R5 
6CL6     .    1.40 


Buy  J 
43  .. 
45 

S0L6 
HK50 
ITK60 
HY69 
75 

HV75 
B3V    . 


8eU 
.75 

M 
1,3}> 
1.17 
2,20 

.SI 

5,  on 

.P5 


,78 
.6S 
-85 
.95 
6/$l 
.75 

Q 
5,50 


BCB6 
GCGS 

&CMe 

6CS6 

6CU6 

6D6 

6E5 

§F4 

GF5 

6F6 


,80 

1.12 

=  79 

.7(1 

Am  Hk-h' 

Mi 


IP  R  60  A 
4-I25A 
IX  I  50G 
IX250B 
4-400A 
4E27A 
250T1. 
307A   .. 
3 ISA    .. 
Vft92    . 


SetuI  25c  for  Catalosl 


e,50 

2.00 

,G5 

Q 

Q 

2.50 
Q 

Q 

1.60 

9.75 


6F7 
0F8 
eHG 

ej4 

0J5 
BJ7 

6ja 

6K6 
6K7 


1.39 
.59 

1.T2 
.59 
.59 
.f>9 

1.30 
,50 
,70 


3  80 A  . 
350A  . 
350B   . 

8710   . 

6146    . 

4I6B    . 
450TH 
450TL 
460    .. 


3T.50 

27,50 

15.00 

41.00 

41.75 

39,00 

19,45 

2/Sl 

5/tl 

5/$l 

Bm 
2.45 
1.75 

.05 

,  3.00 
16.00 
43.00 
43.00 
1L50 


All  Tubes 


2K26 
2K23 
2V3 
2X2 
3A4 
3A5 
3APi 
BBPf 
3C24 
3D23 
We 
3E29 
3Q4  .. 
3Q5  . 
4-65A 
4-I25A 
4-2S0A  34.00 
4X  I  SOA  Q 
4X250  S6.00 
4X500  ,  Q 
5APi     .  2.05 


.34.00 

.30,00 

.  ,  2/$l 

.      AS 

.70 

1.00 

.   5.05 

3.99 

3.50 

3.95 

Bull 

6,00 

. .     -OS 

-.     .80 

.13.50 

2T.r>n 


Stocked 

OKS  .  .  .99 
0L6  ,.  1.10 
6SN;  .  .72 
GTB  ,  .98 
GV6GT  ,90 
6X5  .  .411 
I2AT6  .69 
I2AT7  .89 
12AU6  .63 
I2AU7        .60 

We  Sell  I 
I2AX7 
I2AY7 
I2B4 
I2BA6 
I2BA7 
t2BD6 
l2BEe 
I2BH6 
i2BH? 
IZBY? 


at  Low  Prices  I 


.70 
1.2n 
.95 
.05 
.09 

.50 
1 .  (HI 


703A  ,.  q 
707B  ..  3.60 
71 5C  ..10,00 
717A  .  .  5/$1 
723  A  B  5.0O 
725A  .,  2.7S 
603  .  .  3.50 
804  ,,,  S.S5 
8115    ...  O.Ott 

We  Trade! 


807    1,10 
5/$5. 


811 

flMA 

ai2 

SI3 

815 

826 


Q 
Q 
Q 

0.95 

1.75 

.90 


Wanted  Teat  Sets  arid  Equipment 


5BPI 
5BP4 
5CPI 

5CP7 
5R4 
ST4    . 

5U4   . 
5V4   . 
5Y3 
5Z3 


Q 

7,95 

4_99 

9.00 

1.00 

,90 

.90 

M 

.m 

M 


I2BZ7 

I2H6 

I2J5 

1217     . 

I2JB 

12K8 

I2SA7 
I2SC7 
12SF5 
I2SG7 


.09 

,75 

.69 

.60 

1,35 

.80 
,60 

.m 

M 
,89 


829  B 
832A 
833  A 
837 

8BGA 

954 

955 

957 

B5BA 


Send  25c  for  CitilogJ 


15GP22  89.00 
1.00 

.ao 

.59 


6A7 

BAB 

GAB  4 

6AC7 

BAGS 

GAG? 

GAK5 

GALS 

6AQ5 

Tfip 

BAR6 

GAS7 

GATB 

6AU6 

6BB 

BBAB 

GBEB 

BBG6 

BBHS 

GBJ6 


,72 
.65 

.50 
,60 


I2SH7 

I2SJ7 

I2SK7 

I2SL7 

I2SN7 

12SQ7 

I2SR7 

I5£    .. 

I5R 

FGrr 


■ji'P^ 


,39 
.75 
.75 
.79 
.69 
,69 
.00 

1,10 

4/n 

Q 


Paid     for    304TLp 
81 2A  Tulies 


.  1.95 
.  3.49 

.  2/$l 
.  .79 

.  1.35 
.  .59 

.  1.49 

,70 

.  ,72 


19TB 

24  G 
25AB 
25A7 
25C5 

25  L6 
25T 
25Z5 
25Z6 
26A7 


] 


1. 

2. 


10 

Q 

19 

19 
,S1 

.  t  £ 

4.00 
.72 

.75 
3.00 


mi 

1814 

IBI9 
1620 
1625 
1626 
1529 
r05Q 
5517 
5608 

813, 

5618 
5651 

5B54 
5656 
5663 
5670 
5686 
5687 
5691 
5725 


9.0O 
6.00 
6.00 

36.00 

Q 

2.2r. 

■     Jf^ 

nm 

2/$l 


.  5/n 

,   2.75 

.  5/$l 
.  2.00 
.  3/$l 
.  5/11 
.  4/ll 
^  1.25 
.  1.25 
,   S.05 

81 1  At 

.  3.25 
. .  1.35 
.  1.20 
.  4.25 
.  1,15 
^     .90 

.   MB 

,   4.7ft 
1.05 


Top 

1  $$$ 

Paid  for  XMTTR  Tubes  1 

GBK7    . 

.09 

FG27 

,    8.28 

5732     ..    2.00 

6BL7     . 

L35 

HV27 

-19.3J* 

5736    ..85.00 

fiBN4    . 

.09 

28D7 

-     .89 

5749    .,   1.145 

GBN6    . 

1.08 

FG33 

.15,00 

5750    ,.   2,75 

GBN7    . 

1.99 

EL  34 

.   3.49 

5751       .    1.25 

6BQ6     . 

1.19 

35A5 

.     .60 

5814    ...1.20 

BBa7     . 

.90 

35L6 

.      .59 

5879    ..,1,20 

6BX7    . 

lai 

35T    . 

4,49 

5894        12.00 

6BY5 

1.10 

35Z5 

1,25 

No  See-^ 

68Z6     . 

-01 

RK30 

.    2.99 

Writfll 

235.      242. 
#  4  fer  $1 


"TAB''*  SCR's  *  TRANSISTORS  *  DIODESHI 

Fuii  Leads  Factory  Tested  &  Gid! 

U.S.A.   Mfg 

PNP  50Watt/l5Am|i    HI  Power 

T036   Pckgl  2N44^  442.   277, 

278.     D5501     up    to    50    volts/ 

VCBO     $1.25     @,     5    for    $5. 

2N27B.     443,     174    up    to    &Oir 

@  2  for  S5. 

PNP    IOWatt/3A-2NIS5.      156* 

254,  255.  2S6.  257.  301.  351   35< 

PNP  Signal    up    to    350 MW    T05.    25c    @. 

6  for  SI 

NPN  Signal  IF.  RF,  OSC.  TO 5.  0V5,  25e 

@*  6  for  $1 

PNP   2N670;300IHW     ,  .  ,    35«   @,   4  for 

PNP    2N671/lWatl        ,    50c    @,    3    for 

Silicon   PNP   T03   &   TO  IS.    Pftkg   25c 

5  for  $1 

T03G,    T03.    Pckg    Mica    Mtg    Kit  5  for 

Power   Heat  Sink   Finned   30   Sq   $1.25 

5  for  SS 

3      AmpT03'Pwr     Transistors 

10  for  SI 

Pwr  Transistors  T03  3A  Untested 

Stabl^tor    Diodes   up   to   one  watt 

Silicon     Dioffes    35    Amp    Stud» 

3  for  SI 

Silicon      Oiode«      •poxy/750M3 

25  for  $1 


$1 

$1 

@. 

SI 


Untested! 

10  for  St 

5  for   SI 
Untested 

Untested 


2N]0rtfi/3A      Int  Sink 

40t 

4  for  $1 

2N103n/3A     Uvl  Sink 

COv 

3  for  11 

2N1010/3A     Int  Sink 

SOT 

2  for  Si 

2N1041/3A     Int  Sink 

1001? 

1  for  $1 

2H538-39-40/3A  small 

2  for  St 

"TAB,"   SILICON   750MA*   DIODES 
Factory  Tested  GtdJ 

NEWEST    TYPE!    LOW    LEAKAGE 


Piv/Rms 

50/35 
.05 


Piv/Rms 

400/2B0 

*22 

Plv/Rms 

800/ SSO 

,50 


PIv/Rms 

100/70 

.09 


Piv/Rms 

500/350 

.26 

Pi  v/  R  ms 

&00/630 
M 


Piv/Rms  1    Piv/Rms 


200/140 
.12 


Piv/Rms 

600/420 

.84 

Piv/Rms 
1 000/700 
•72 


300/210 
16 


Piv/Rms 

700/490 

.43 

.     lip^     ^      ^     i^    ^m     r^ 

Piv/Rms 

100  770 
.88 


AU.  TESTS  AC  &  DC  &  FW'D 
&  LOAD! 

400  PIT    -    :- i\f  A  QuantlEks   1000     $200 

600  PIV  iii    :'<iMA  qnantitles    1000    $300 

llOU  PTY  m-   T.aiMA  auaniities   15  for  $10 


0,C.  Power  Supply  I  15V /go  Id  800 
Tys.  OututJt  330  &  165  VDC  up  to  tSO 
MA,  Cnised  SPECIAL  So, 


Silicon  Pawer  Diodes  Studs  4   P.F.* 


DX. 

50Pl¥ 

lOOPIV 

isopiv  1 

Anms 

35ltms 

70Rms 

lOBRms 

9 

.li 

.20 

.25 

12 

.50 

.70 

.80 

•18 

.30 

.45 

.60 

35 

M5 

1.40 

L60 

100 

f.OO 

2,30 

3.00 

240 

6.50 

7.70 

B,90 

D.C. 

aoopiv 

400Piv 

SOOPiv 

Amos 

2IORttis 

200  Rms, 

350Rm^i 

3 

.45 

,55 

,65 

12 

1.15 

1.40 

1.60 

•18 

LIO 

1.35 

Query 

35 

2.50 

2.75 

3.25 

IIM 

4.00 

4.75 

5.75 

240 

19.50 

27.50 

200P1V 

l40Rm5 

^35 

.95 

,90 

1,00 

3.50 

t0.40 

■       WS-      W-fc       1^       ■^-       T+ 

ROOPiv 

420RniS 

.70 

L80 

Query 

3.90 

8.50 


Sil. 

Pressfit 

ISA 

Up 

to 

too    Piv 

4  fflf 

$1 

Micro  or 

MuSwiteh 

CSD 

35  Amp/ 

AC^ 

DC 

-  ■  ^ 

« 

3  for 

$1 

**SCe'^  Sitieon  Controlled  Recttflersl 


PRV 

25 

50 

100 

150 
200 


7A 

.60 

LOO 

1.80 

1.95 
2.20 


I6A 
1.00 
1.35 
2.15 
2.45 
2.80 


PRV  7A 

260  2.70 

800  5.00 

400  3.75 

500  4.75 

600  5.45 


18A 
3.  DO 
3.45 
3.90 
4.80 
5.65 


SCR      KIT      UNITS 
UNTESTED 


UP     TO     2S*AMPS 
4  for  12 


SiliGon     Diodes    3&G    Amp    StutU 
Unt&sted  12  for  $1 

Gliis$  Diodes  IN34/48/60/B4 
Untested     .....  20  for  $  I 


ri 


TERMS:  Min  Order  $3— 
25«/o  with  ordfr  F.O.B.  New 
York.  Ten  day  luarantee* 
urice  of  mdse.  only.  Our 
17th  year. 
Prlf«s  stiown  are  subject  to  cTianei^. 
IMJ  Liberty  St.  N.Y,  6,  N.Y.  *  RE  2-6246 
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JEFF-IRONICS 

Now  in   our  fifth  yeor,  and  still  growing 


Selenium  Rectifiers,  3*phQse,  14  volts,  60 
Amps,  Leece- Neville  #30605,  for  use  with 
Leece-Nevilfe    Alternators.    Shpg,    Wt,    6    lbs. 

$7.73 


Selenium  Rectifiers,  single-phase,  full-wave 
bridge  55  volts,  3  amps.  SVi"  x  4V2"  x 
8^2".  Useful  for  powerfng  surplus  relays, 
motors,  etc.  3  lbs.  Only   $1,00 


APX.^6  IFF  Set  Transceiver  for  1296  MC 
With  3 1  tubes.  Used,  good.  Shipping  Wt.  50 
pounds.  $16,50 


Collins  ART- 13  Transmitter,  complete  with 
tubes,  less  calibration  book.  Excellent  used  con- 
dition. Shpg.  wt,  90  pounds*  Limited  quantity 
ot  $40,00. 


BC-221  Freq.  meter,  with  xtal  &  original  cali- 
bration book.  No  modulation.  Excellent  used 
condition.  Limited  quantity  $75,00 


3BPI  Cathode  Roy  Tubes  $2.49 


2E25    tubes*    Special    75c    each.    4    for    $2.50 


Plate  Transformer  390-0-390  v.  450ma,  Use 
in  bridge  circuit  for  750  volts,  300  ma,  AVz  x 
6  X  6V2'\   20   lbs.  $4,00  each.   3   for  $10.00 


Power    Transformer,    350-0-350    v,     130    mo*^ 

5v,    3   A,,    6.3 V,    3. 6 A,    3''   x   3%''  x   31/2^ 
Uncased.  7  lbs,  $1.95 


Output  Trans.  SOOOr  P^P  to  4,  8,  16,  500r. 
15  watts.  3  X  3 1/2  X  314",  Upright  mounting 
With  end  bells,  4  lbs,  $2.00 


Modulotion  Transformer,  1.75  to  1 
807,  1625,  6)46,  etc.  100  watts. 
closed  use,  4  x  5  x  5",  13  lbs,  $3.95 


Scope   Transformer,    2750v. 
220v.    @    224mQ.    135v. 


ratio.   For 
Fully   en- 


6mo.,   220-0- 
8ma.    Oil-filled. 
31/2"  X  41/4  X  5'\   12  lbs.  $2.00.  3  for  $5.00 


2 -METER  STATION 

in  one  neat  package 


ARC'l  Navy  Surplus  Transmitter  Receiver  Xmtr,  ttses 
832A  in  final,  20  watts  input,  with  AM  push-poll  plate 
modulation.  Ten  crystal  controlled  cliannds,  Freq 
range  100-156  Mc,  Receiver  has  extra,  separate  giaard 
channel  which  can  be  tuned  for  your  net  frequency. 
Complete  with  tubes,  schematic  diagram,  and  conver- 
sion instructions  for  AC  power  supply  and  ton  able 
oscillator,  SJiipping^  wt*   60  pounds.   Used  g:ood.  $24.95 


POWER  SUPPLY  Kit  for  ARC-1 

Complete  with  isolating  power  transformer, 
1  1 5v  60  cycles,  silicon  rectifiers,  punched 
chassis,  and  oil  necessary  ports.  Fits  inside 
ARC-]    cose.  Shipping  wt.  20  pounds-   $19,95, 


Write  for  info  &  prices  on  completely  con- 
verted ARC-1,  A  ready-to-use  2-meter  station 
for  under  $100.00. 


BC-221  Technical  Manuals,  3  different  books 
avoifable.  Specify  (Models  N,  AA);  (Models 
P,  T,  AF,  AH);   (Model  AK)  .  $1.50  each  book. 


Filter  choke.  Stancor  C-1003  16  Hy.  SOma. 
580  ohms,  ISOOv.  insulation,  1  Vi  x  2!/i  x  3, 
2  lbs.  75c. 


10uf-600v.  oil-filled  capacitors.    1  Va    x   3%   x 
51/2/'  2  lbs.  95c  ea.  10  for  $7.50 
luf*3kv.  GE  PyranoL   H^  x  3%  x  4!4".  2  lbs. 
$1,50  ea,  5  for  $5,00. 


Coaxial  Cobles.  10  feet  RG8/U 
type  N  connectors  on  each  end. 
$10.00  dozen. 


with    UG-21 
$1.00   each. 


Send  for  oitr  flyer  of  good,  clean  surplus.  Please  include  sufficient  money  with 
your  order  to  cover  shipping  charges  &  insurance. 

JEFF-IRONICS 


4791    Memphis  Ave  • 


Cleveland/  Ohio  44109 


JNE  1964 


tl7 


c 

H 


M 


U 
A 
L 
S 


E 

C 
H 


M 


N 
U 
A 


S 


H 


M 


u 

A 
L 
S 


AM-609  ...$7,50 
APA-6      ..,    7.50 

APA-IO  ...  6.ao 

APA-II  ,,.  7,50 
APA-ie  ...  7,50 
APA-17  _.  8,50 
APA*24  7,50 

APA-3a  7.50 

APA-56  .  ..  4.50 
APA.8I  ...  7.50 
APG30  15,00 

APG^30a  15.00 
APN-I  5,00 

APN-II  8.50 

APN-4  .10,00 

APN-9  10.00 

APK-41  L50 

APN-50  ...12,00 
APN-07  ..J 2.00 
APN.i22  .  a.OO 
APa-2n.b  7.50 
APR- 1        ,.   7,50 

APR-a    7.50 

APH-4  7.50 

APR- 12  .,  .12,00 
APS-2  .15,00 

A  PS*  3a  15,00 

APS'4  .15.00 

APS- 1 5a,  ti. 20.00 
APS  1 9a  20.00 
APS-201},  e  20,00 
APS-20e,  f  35.00 
APS-3K  a+  30*00 
APS-33,  a+  80.00 
APS-aa,  a+  35.00 
APS-42b  .30,00 
APS-44*  a  35.00 
APS-BO  ,25,00 
APT ^5,  5a  7,50 
APX^e  ..  8.5Q 
APX^Gb  .  8-50 
APX*7  8,50 

ARB      ..,_  7.50 

ARD-I    8,50 

ARC- 1  a  8,50 

ARC-2    10,00 

ARC-3  .10.00 

ARC-5  LF  .  8.50 
ARC-5  VHF  9,00 
ARC- 12  far 

RT-S8 
ARC*  12  for 
i 


t  -I   I-  A 


8.50 

0,00 
0.00 
8.50 
6.50 
5,00 
a.50 
8,50 
8,50 
8.50 
6.50 
8.00 
0.50 
7,50 
6.00 
9,00 
6.50 

e.so 

6.50 
7.50 
8.50 
0.00 
5,00 
5  00 

ro.oo 
ro.no 
lo.on 

10.00 
10,00 

ro.oo 

10.00 
4.00 
fl,0O 

12.00 
6.00 
8.50 
7.50 
7.50 
7,50 

10,00 
6.50 

10.00 
7.50 

10.00 

$10. 

I! 

8.00 

8.00 

7,00 
7  50 

ATK*AHK    12,^00 

TS-7 $5.00 

TS-IO   .....   5.00 

TS-ia   5.50 

T8-I9   5.00 

TS.23  6.50 

TS-aSa  6.50 

TS.24        ,        8,50 
TS-34  7,50 

TS.Wa  7,50 

TS-47  8,50 

TS-62  6.00 


R-ll.  T- 

ARC-19    . 

ARC- 27 

ARC-28 

ARD^30 

ARC  30    . 

ARC-44    . 

ARC-48    . 

ARC-51     . 

ARC-32 

ARM*5   .. 

ARM-IQ   , 

AHM-L9    . 

ARIi'22   . 

ARM-25   . 

ARhf^32    . 

ABM -35   - 

ARM<53 

ARM*5 

ARVI*€ 

ARN^7 

ARN-8 

ARIV^ia 

ARM«r4   . 

ARN.|4a 

ARH-i41] 

ARN^I4c 

ARN'14d 

ABN-21 

ARN-2I1J 

ARM-18   . 

ARN*30 

ARN-52 

ARQ-8 

ARR*2 

ARR-5 

ARR*7 

ARR*7ax 

ARR-15 

ARR-I6b 

ARR'26    . 

ARR*SI    . 

ARR<4I 

ART-13 
mamtenance 
QP«ratroii 
Caltbratiorf 

ART-26      .. 

ART  28      .. 

AID 

ATB 


a 

c 
f 


TS-67 

TS-70 
TS^74 

Ts-as 

TS-89 
TS-92      *. 
TS-lOO   ,. 
TS-IOI 
TS-102 

TS-iie 

TS-125 
IS- 1 46      . 
TS-J47 
TS-  U7a 
TS-l47d 
TS.I70   ,. 
TS-r74  .. 
TS-l74a    . 
TS-175 
TS-l75a 

Ts-iaa 

TS- 1  SO 

TS-202a 

TS-218 

TS*250 

TS-251 

18-268 

TS-270 

IS. 299 

TS-297 

TS-306/07 

TS-311    .. 

TS-820   .  , 

TS322 

TS-323   ., 

TS-3B8    ,. 

TS-345a 

TS*352a 

TS^352b 

TS-355 

TS-375 

TS-382a, 

TS-382d, 

TS-382b   . 

TS-387   .. 

TS-403    .. 

TS-406    .. 

TS-413,  a 

TS-4l8a,  h 

TS-419.  a 

TS.452    .  . 

TS-452a 

TS45S   .. 

TS-48?     . 

IS- 488a 

TS-506 

TS*509 

TS-505 

IS- 505a.  e 

TS-522    .. 

TS-535a 

TS-621    ,. 

TS-«22   ,.. 

TS^689    .. 

TS-690 

TS-69t 

TS*730 

TS-73S    ... 

TS-757   .. 

TS-768 

TS-7fi8b.  t 

TS-872 

TS-U78 

TS-1235   . 

TS-1320 

TS-r506    . 

UPM  4a 

UPW-6a.  fa 

UPM-ab 

UPM*9 

UPM-r!a 

UPM-i4  . 

UPM-20  ,. 

UPNI.42      , 

UPM^44 

UPM-44b, 

UPM-46 

UPM-35.  a 

UPM-109 

UPM-llfia 

UQM-3   ,    . 

URA-35 

URM-I 

URM-23   .. 

URM-25r  . 

URM*28a 

URIII-2eb 

URW-44     . 

URiA-49 

URMo2.  a 

URM-58 

URM-64,  a 

URWt-72 

URM-I  29 

URW^I4a 

URW-IO 

USM.24 

USM*24c 

USM'a2 

ZM-3 

LM^2 
LM-7 
LM-fl 

LM-IS 


a 


5.00 
5,00 
4.00 
4.00 
5.00 
6.50 
7,50 

e.5o 

7,50 
5,00 
5.50 
6.50 
6.50 
6.50 
6.50 
6.50 
0.5O 
6.50 
6.50 
6.50 
6.50 
6,50 
6.00 
6,00 
6.50 
fi.aO 
5.00 
6,50 
6,50 
5-00 
7.50 
G.50 
5.00 
5.00 
6.50 
4,00 
4,00 
5.00 
5,00 
6,50 
7.50 
5.00 
5,00 
4,00 
6.50 
8.50 
6,50 
7,00 

10.00 

10.00 
6.50 
7,50 
.  3.50 
5.00 
4.00 
5.00 
5.00 
6.50 
6,50 
5.00 
7.00 
8.50 
7,50 
7.50 
7.00 
6.50 
5.00 
6.50 
7,50 
7,50 
7.50 
6,50 
6.50 
7.50 
7,50 
6.50 
8.50 
8.50 
7.50 
6,50 
6.50 
7.50 
6.50 
7,50 
7.50 
7,50 
5.00 
6.00 
7.50 
6.50 
5.50 

12.00 
5.00 

$5.00 
7.50 
7,50 
7.50 
7.50 

10.00 
8.50 
3.00 
8,50 
7.50 
6.50 

12.00 

12.00 
9.00 
9.00 
8.50 

6.50 

* 

17.50 
7.50 
7,50 
7,50 


LM^I4    ...,   7,50 

LMI8    ..    ,   7.50 

«       «       #       • 

RA^roc- 

I,  2p  3  .  9.00 
RA-2ta  .10.00 
5IR3  ...  12,00 
51 V  .. ,.  9.00 
51V -2  ....  9.00 
51X2b  7,00 

AVR*I04  5.00 
171,7a  7,50 

TA*l8bb  5.00 

TA-20a  ..  6.00 
I8-S-4,  4a  tO.OO 
51  y3  12.00 

DF-202  12.00 

MN^2Gg  7.50 

rA*l2  7.50 

tt:  «  «  « 

BC'348  mainte- 
nance manually 
specify  series  kt* 
ter.  we  haTc  Ihem 
far  the  E,  J,  M. 
N,  0>  P.  Q.  S, 
letters     —    17.50 

*      *      *      * 

SCR-2riN  malii- 

tenance  manual — 
ci>vera  BC-457, 
458,  459,  TtC-eoe 

—$7,50    per   copy 

«       *       •       « 

These  are  RAUE 
^all  are  mnlnte' 
nance  booki  *-- 
UEA*6.7— CV-57 

SI  2,00 
URA  S  CT-GO 

$10.00 
TJRA-8b— 
CV-89a  $10.00 
aCK-522a,  cot  erg 
BC-624a.  ami 
BC-625a  —  $7.50 
8CR-624a,hp  cov- 
ets EC- 0^4,  BC- 
625,  RA-02— 

$7.50 
BC-640a,b  main- 
tenancy?  $8.50 

BC-640d  milnle- 
Tuiiee  $8.50 

RC-639a  maltrte- 
ttinee  18^50 

BC-638  mtlnte- 
nance  $7*50 

the  m  a  n  u  a I fi 
Hsted  in  tho  two 
columns  at  left 
are  tU  either 
CHainte nance  man* 
uals  or  instrnc- 
tion  boaks,  bR 
contain  schemat- 
ics, all  manuals 
offered  hj  our 
firm  are  com- 
plete orlfflnalK, 
not  copies,  or 
abridged  editions. 
00%  are  usw,  a 
few  of  the  really 
icarce  mnmial^ 
may  he  uaed  btit 
are  stUl  com- 
plete and  in  Kood 
condition.  TTiU 
we  cannot  he  I II  %% 
man^'  manuals  are 
collectors  items 
and  unobtainable 
in  any  other  than 
used  condition, 
Alt  prices  include 
pcistaefl  prepaid 
to  any  TL  S,  ad- 
dress, for  export 
orders  add  10% 
to  listed  prices 
to  coTer  expert 
packing  and  nec- 
esiary  cjcpnrt  doc- 
y mentation,  5tafiy 
manuals  listed 
maj  be  one  of  a 
kind ,  so  tf  oid 
disappointment 
iiid  order  soon. 
All  manuals  are 
offered  subject  to 
prior  sale,  and 
are  subject  to 
price  changes 
vvlthout  notice* 
We  huy  manuals 
too,  currently  In 
need  of  Nary 
NAVSHIP  & 
BISHIP  Manu- 
al! for  recelt^ers 
and   Transmitters 


wllh  prefixes  of 
R.  &  1\  5ucb  as 
ttAK.  UAL.  TCS, 
TDg  etc. 
AM-65  ...$6.50 
BC'191  .  ..  7.50 
BC-221  ...  7.50 
BC-224  .  7.50 
BC'3r2  ,  5,00 
BC-3t4  ...  5,00 
BG-342  ...  S.00 
BC-344  5,00 

BC-348  7.50 

BC-375  ,  7.50 
BG^474a  4.00 

BC^G03  .  5.00 
BG-e04  ...  5.00 
BG-eiO  ...10.00 
BG-611        .,   4.no 

BG^nr4    . ..  5,no 

BC'B20  ..  .  4.00 
BC^624  ...  7,50 
BG*fi25  .  .  .  7,50 
BC-638  ...  7.50 
BC-639a  8.50 

BG-O40a,  h  .  8. SO 
BC*S40it  .10.00 
BC'€533  ..  4.00 
BC-655a  5.00 

8C-65!>  5.00 

BC-666  .  4,00 
BC-06d  ...  4,00 
BC-745  ..  5,0(1 
BC-77fl  ,  ..  7,50 
BC-792  .  ..  7,50 
BC-704  .  ..  7.50 
BC-90fi  ._  4.0CI 
BG-?»23a  ..  6,50 
BC-ftPRb  .,  4.00 
BC-97aa,  b  .  4  on 
BC-IOOO  ..  6,50 
BC*I004  ..  7.50 
BC  1005  .  .  4,00 
8c-roos  ..  5,00 
BG-IOS2a  .  0.50 
BC-||47a  7.00 
BC-l!59a  .  7,00 
8C-I306  ..  0.50 
BC>I338  7.00 

BC-a30  ,  .  .  8.58 
BC-447  .  6.50 
BC-684  .  ..  6.50 
BC-652  ,_  6.50 
BC-685  . . .  6.50 
BC-728         .   8.50 

BG-733r    .     6,50 

•       «       ■ 

Navy  Blanuats  — 

for  the  most  part 

these  are  aU  nne 

Of   i   k(nd,    quite 

scarce,     hlph     In 

denmndp  used,  but 

pcrfprl  condition : 

ABK     ..     Sa.SO 

ARA      ....   7,50 

ATA        .        7,50 

AS8-3    ...   7,50 

ASB*7  7,50 

GPN-6       nm 

DAB  tO^OO 

OAB-1  ..  10  no 

DAE      8,00 

ou-r   ....  7,00 

DZ-I  ...  7.50 
D2-2  7.50 

FRT-S  ..J2,00 
FRT-I5a    .10.00 

FRT-39  ,.  a.eo 

FRR.27  ..  8,50 
FRR.49V       7.50 

GF-12 7.5ft 

GO-0  ....  7.00 
I'I77  ..,.  4,00 
LAr-2  7.50 

LN  .....  7.00 
LP-5  7.50 

LR*i      7.50 

MAB     3.00 

MAW-I     .      8.00 

MBF      .    o.no 

NGB  .  io.no 

RA'IOCA  .  0.50 
RAK  ,,_  8.00 
RAK'I  ..  8.00 
RAK-0  ,..  0.00 
BAK-8  ,..  0.00 
HAUO  „.  9,00 
RAS-4  , .  9.00 
BAX-I    ...   7.50 

RBA      8.50 

RBA-I  .  ..  7.50 
RBB-I  8.50 

RBB-3.  4  8,50 
RBC-I  .  ,  8.50 
RBC-3,  4  .  8.50 
RBK  ..    7.50 

RBK-9  .  .,  7,50 
RBK-12  7.50 
VRC-2  $7.00 

VRC-3  ...  6,00 
VRC-4  ...  6.00 
VRC-5  5.50 

VRC-6,  6x.  y 

6,50 


VRG-7  0,50 

VRC'8.  9« 

10    6,50 

VRG-13,   14. 

15.      .  .      6.50 
VRC-19,   I9x, 

y    6.50 

VRG-20.  21  6.50 
VRC-22  6.50 

VRQ-I. 

2*    3  6.50 

VRR-7  6.50 

RT-@6.  70  6.50 
BT'67,  68  6.50 
ftT-70a  ..  6.50 
RT'77  6.50 

RT-I9fi  4.00 

RT-300a  G.OO 
TG-34a  ..  2,00 
Kqulpdit'nt  In  the 
Ihrc'e  columns  on 
this  side  of  ad 
are  coTered  In 
their  own  manual 
or  In  a  manual 
with  another 
piece  of  equip- 
ment, therefore 
FM-il  numbers 
and  ether  manual 
identification  is 
not  given,  When 
prderlng,  be  sure 
lo  gh^o  all  idcn- 
tifkatlcin  possible 
on     your     eauip- 


mem  ind  we  will 
supply  the  beiiit 
manual  in  stock 
to  cover  your 
nee  da.  The  list- 
ings here  do  not 
ahvays  glre  Buf- 
fl3C  numbers  for 
the  equipment 
such  as  BC*6D3. 
BC-60Ba,  etc — 
but  if  such  minor 
letters  are  on  tlie 
name  plate  of 
your  equipment, 
Let  us  know  about 
U  as  it  13  all 
important  tii 
malting  sure  y^w 
receive  the  proper 
manual.  Muruuih 
for  the  diffurt^rit 
variations  of 
eciulpment  ire  the 
same  price  aa  for 
the  basic  modclE 
shown  —  example 
—  manual  for  the 
BC-e03a  li  tlie 
same  price  as  for 
the  BC-803  — 
15.00  —  These 
manuals  all  have 
schematlus  and 
nervlce  or  repulr 
Lastructtons. 


T 
E 

C 
H 

M 
A 


U 
A 
L 
S 


-   -   ^    I 


■   +  -I   I 


EUgh  demand  teleti^pe  manuals 
Til-n-352     TG-Ta,  TG-Tb, 

TM- 11  -is6     AK/FGC-lV  Ic.    Ix 
TM- i  I -854    Badio  reeelver 

B-aSS/tXRR     ...T-... HIT 

TM-M-855     Badio  re ceirer 

B-3S1^/LJRR     ................ 

T  M  - 1 J  -  856    Radio  receiver 

TM-ll-856a  Radio  receiver 

R'SftdH,  t'RR 

TM- 11 -2205  Exciter  units 

i)-5/!ni.     0-5a;TH.    U-80 
TM- 1 1 -2208  Tett  Mt  TS-S/TG, 

TS-2a.  TS^2b 

TM- 11-2214  Teletype  set 

AK  TGC-3    - 

TM   11*2215  Teletype  set 

TT'5p  TT-0 ,.. 

TM- 1 1-2218  Teletype  set 

TT-7.  TT-S.   mod.    10 
TM-IUa2l7  TS^yaS  dinortlon 

ici^i    seij    *  •    •■^■^I'tt^t. 
TM- 1 1-2222  TT-20.  TT-5i, 

TT-12,   13.   2L  M  etc 

TM- 11-2223  Ttknype  model  14 
TM'1 1-2229  Tektypi'  model 

TT*47.     18,    m         .-      ...... 

T M -11  - 2234  Te leope  TGC*7, 

TT-4.  TT-4a  etc  ...... 

TM-!l-257— 0-39,  0-39a,  b.  c 
T  M  -  II  -26 1  — C  V-31 ,      CT-3U, 

TM'- 1  U266— CY-157/URii    ' ' " 


Technical  literature  Is  our  business, 
not  a  sideline.  We  ftoek  thou  su  rids  of 
differenL  manuals,  not  Ju^t  a  few 
Tariou£  tolumes.  and  we  feel  we  have 
one  of  the  large  it  and  most  dlTerslfied 
Ubrarlea  in  the  country.  We  liaf-e  tried 
to  list  here  only  the  manuals  inost 
ealled  for,  to  If  your  need  is  not  lUted 
— pleaae  write.  New  manuali  arrive 
dally*  and  stock  Is  constantly  rhariK- 
Ing  io  it  is  Impofli^lble  to  keep 
accurate  lists  In  print  of  what  we 
haTO  to  offer t  however  we  do  keep 
accurate  filoa  of  whats  on  the  abcif 
and  will  do  our  best  to  turn  up  a 
manual  to  fill  3'our  needs.  Souiellnies 
we  fall— lots  of  manuals  are  really 
rare  and  have  v^lrLuiiHy  disappeared, 
some  are  so  low  In  demi^nd  that  lift 
Impractleal  to  stot^k  and  catalog  ihfTfi. 
Still  we  send  out  more  atiillabllitj 
quotes  and  fill  more  orders  than  we 
return.  Give  us  a  chance  at  that  neit 
need  for  tech  literature.  Often  times 
tbe  proper  manual  will  enable  you  to 
concert  that  boat  anchor  to  an  opera  I - 
ing  piece  of  equipment,  and  return 
many  tlmea  its  prir^e  In  time  and 
labor  saved. 
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PROPAGATION 
PRODUCTS  COMPANY 

p.  0.  BOX  242,  Jacksonville  1,  Fta.    S 


IIS 


73  MACAZINI 


HciiTi 


GOING  TO  THE  FAIR? 

VISIT  OUR  NEW  STORE 

Industrial 


TEST   EQUIPMENT 

TS-173/tfR  Freq  mtr    . , ¥145 

TS-174/U  Freq  mtr   .,.._. ,  .fl35 

TS-175/U  Freq  mtr  , .$135 

TS-186/tJP  Fi^eq  mtr  100  mc-10  kmc ?165 

TS-230/UP  Freq  mtr  X-band .$200 

TS~251/UP  Loran  test   ...., ,.*....,.,.  .$100 

TS-263/UP  Sig  G&n  X-band $  75 

TS-268/UP  Diode  test $  50 

TS-323/UR   Slg  Gen .5175 

TS-330/TSM  Xtal  test  . , .,,, J750 

TS-382D/UP  Audio  osc ....,- •POO 

TS-403/U  Slg  gen . ,,...... $475 

T'S-413/UP  Slg  Gern    . , ,,,.•,  .$150 

TS-414/U  Dyn  Test , . . . .  .$225 

TS-4iy/'l7  Sig  Gen   ,  _ _  ,$475 

TS-488A  Echo  Box  X-band     , , . .  , $  75 

TS-452/UP  Sweep  Gen .$300 

Many  Other  TS  Types 

TEKTRONIX   SCOPES 

511 , $145 

512 , , , $175 

513  . , , , *,•.., , $325 

514 .,..,... . , $350 

517A  . , . $850 

Many  Other  TEK  Items 


Export 


304H 
322 


DUMONT  SCOPES 

$150         324 

256D    .., 


$130 


HEWLETT  PACKARD 

200C  Audio  osc $80 

200OD  Audio  osc $125 

202A  Function  gen  , , ....*..»,........,  .$350 

205AG  Audio  osc $225 

212A  Pulse  gen $400 

330B  Distortion  anal $350 

400C  VTMR . ,  .  ,  . ,  *,$125 

410B   VTMR    . ::  $150 

521 A  Counter .,,.**,,,,. ,  * .  $350 

523   Counter , ,    , ,  ,  , ,    . , . , $825 

5240  Nlxl  counter $:S,350 

603B  Sig  gen . $525 

608C  Slg  gen , $850 

610A  Sig  gen _ $425 

715A    - _  . . $150 

430B  Pwr  mtr , $150 

415B  Vswr  mtr ........   $135 

H.P.  Waveguide  In  Stock 

Aisr/TJRM*25  Slg  g^en ,$300 

ANr/URM-26  Sig  gen  . .,,..,..   $300 

AIsr/UR0?^-48  Sig  gen   *,,••...   $1250 

AN/UBM-49  Slg  gen $550 

AN/irPM-4A  I.F.F,  test $550 

AN/UPM-6B  I.P.F.  Test $425 

AN/TJPM-S  ItP»F.  Teist  ..*..,.**,...*»... ,  $  75 

AN/UPM-llA  Range  calib.  X-band  ,,.$500 

AN/UPM-25  Sig  gen    ***** * $135 

AJSr/tJPM-33  Spec  anal , . ,  $375 

AN/UFM-44B  Sig  gen   ..... , $425 

AN/UPM-98  Sz  99  I.F.F.  test  write 

Many  Othea^  UPM,  XJRM,  TJSM  etc 


MISC  TYPES 

Meas  Corp  84  300-1000  mo $300 

PH  angle  volt  mtr  $250 

Panoramic  AP-^l  sonic  spectrum  analyser  ....$375 
WE  X75444A  radar  echo  (10  ml  range)  type  tele- 
phone line  Breiak  finder 5950 

B0-2ai _ ........ $  60 

AN/USM-29    Digit    freq    mtr    and    sig    gen    15kc- 

300  mc ,  .$1000 

ASQ-1  Magnetometers   ..,*•*..*..... ,  $300 

ASQ-8   Magnetometers    ......................  $4^000 

APN-84  and   OPN-2A  Shoran/Hiran  write 

PPS-4  Battlefield  portable  radar  X-band S750 

TDQ  Xmtrs  100-156  mc  ....,*. $135 


RADIO  "RADAR" 

THC-2  2-6  mc  15w    *.**,.* , $200 

TBG-7  100-156  mc  walkle  talkie . §125 

ABC-21  350w  2-22mc    .$1,300 

ARC-48  200-400  mc §135 

ARC -65   350 w   2-22mc   S.S.B.    transceiver  mobile 
28,000  channel  automatic  tuning  .,...,,....  .$2,000 

ARN-7  Adf  .... _  . .  .$125 

ARN-21'B    Tacan • . . .   $2,000 

ARN-21-C  Tacan $2,400 

APR-4  30-4000   mc   , $300 

APR-5  1-4  Jtmc -$100 

APB*6  3-10  kmc • $175 

APR-14  30-1000  mc  AM,  FM,  built  in  panadaptor 

$2^500 

B-390   .54kc-40mc $650 

R-390A  .54kc-40mc $900 

/x-t^-^^'— O    XXt  JL  — O^      4  .  ■*«**.  -,  r  •  M  .  -IP  -**..■  ■..  ■...•  ■..^1'    *x\j 

TT-IB  page  printing  f ascimlle  Transceiver $  85 

Rem  dual,   indie,   panadaptor  5.25  mc   &  455   kc 

1  only   *  *  * $300 

63  mc  I.F.  strips - $25 


GENERAL   RADIO 

GR-650A  Imp  Bridge . , $135 

GR-1604-B  Compar*  Bridge $175 

GR~ai6  R*F.  Bridge - $300 

GrR-561  Vac,  Tube  Bridge  * .$375 

GR-8746BA  Slot  Line  *  * $150 

GR-720A  Freq.   Mtr,    .$150 

GR-IOOIA  Stg.  Gen $575 

(3R-o05"C  olg*  Gen    ...,..,..,.....»..,.....>..    ^oOO 
G.R.  Unit  OSC:  Write 

GR-783  Output  Meter   • .  $200 

GR  Sound  &  Vib,  Mtrs.  Write 

aR-631    Strobotron    , ,  *  * $  85 

GR-648A  Strobotron $125 

Many  other  types 


FERRIS 


16-C  Slg,  Gen.    .... 
40-A  Slg.  Gen.  ..... 

48A  Slg.  Gen.    

22A  Sig.  Gen.  ..... 

20B  Sig.   Gen 

32-B  W.F.M,  Noise  Field  Mtr ,$275 


$1,250 
$2,000 
$2,000 
. . $200 
$35 


MARINE   ELECTRONICS 

Raytheon  RD-132  A.D.P,  200-400  ke  and  2.3-mc 

$450 

AN/ARN-44  A.D,P.  200  kc  to  3.5  mc $750 

RCA  CR-101,  103,  104  radars 

Bendix  MR-2-3  radars 

Emergency  hand,  generator  operated  radios  2-6 

mc  6-10  watts  output.  Phone  &  c.w.   .....  .$350 

U.H.P,  VHF  243  *fe  121.5  mc  Handi  Talkie  aBtt 
operated  waterproof  radios  on  emerg  freq.. $175 

VHF  121.5  emerg  radios .$135 

Hi -power    navy    echo   sounders    and    scanning 
sonars. 

Many   other  items 
Parts  or  above  items 


WANTED      WANTED 

AN/GRC'3  thru  8,  AlSr/GBC-&,  RT-77,  AN/GRC- 
10.    FRC,    GRR,    TRC,    TS,    UPM,    URM,    UBM, 
USM.  TEK,  H.P.,  M&BB  Equipment  R-390,  R-383, 
S(P"600    Broadcast    A.M.    FM    TV    Equipment 
You  name  it 


ALL   EQUIPMENT  GUARANTEED.    PRICES  ARE 

POSTPAID 

To    You    in    U.S,A.    If    Returned    You    Pay    Shipping. 

TERMS    PAYMENT   WITH   ORDER 


TECHNICAL  SYSTEMS  CORP. 


42  W    15th.    ST. 


N.  Y.   11,  N,  Y.  call   Ed  CharoJ 


CH    2^1949 


NE   1964 
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FREE  Catalog 

OF  THE  WORLD'S   FINEST 

GOV'T,    SURPLUS 
ELECTRONIC    BARGAINS 


HUNDREDS  and  HUNDREDS 

OF  TOP   QUALITY 

SURPLUS  ITEMS 

TO  SELECT   FROM: 


ANTENNAS 
AMPLIFIERS 
RECEIVERS 

TRANSMITTERS 
GENERATORS 


^ 


CONVERTERS 

TRANSFORMERS 
POWER  SUPPLIES 
TEST   EQUIPMENT 
CONTROL   BOXES 


DYNAM0T0R5 
INDICATORS 
MICROPHONES 
TELEPHONES 
CONDENSERS 


RECEIVERS: 

R-394  FM-152   to   172  MC 

BC-S17  ¥U  Tone-30  to  40  MC  . 

R-4/ARR-2  234  to  258  MC .  .  . 

RftX-1  200  to  1500  KG 

BC-34B  200  to  500  KG— 1,5  to   18  MC 

R-4e/TRC^a  230  to  250  MC  FM  (No  meter)   .  . 

R-23/ARC-5   190  to   550   KC 

R-2S/ARC-5  1,5  to  3  MC 

BC^54  3  to  6  MC      . 

BC*4S5  6  to  9  MC  .  . , 

R-77/ARC-3  100  to  156   MC  .        , 

BC-1 206  200  to  400  KC  

BC-733  108  to  no  MC  

EC-229  200  to  400  KC— 2500-7700  KC    

R-5/ARN-7   100  to   1750  KC    . 
eC^33e  100  to  1750  KC  .  .  . 

MN^ISC   150  to  1500   KC    ,..,_.... 

MK-26   LB   200  410,   500-1200   KC— 2.9-6   MC 
R-15S/ARR-tfi  e2.S  to  724  MC  FM 
R-89/ARN  5  Used:  $5,95       R443/ARK-5 

TRANSMITTERS: 

T-14  FM  40  Watt,  70  to  100  MC 

Wilcox  -96  2500  Watt,  2  to  18  MC 

ART-13  2  to  18  MC  , 

BC-604  21  to  27  MC  FM 

BC-684   27  to  38   MC   FM    

BC-924  27  to  38  MC  FM 

T-14/TRC-1  70  to  100  MC  FM  

BC-1158  53.3  to  P5  MC  AM        

BC-191    1.5  to  12.5   MC 

BC^230  3000  to  7000  KC  

T-17/ARC-5   L3  to   2-1    MC 
T~18/ARC-5  2.1   to  3.0  MC 
T-21/ARC-5  5.3  to  7   MC 
T-20/ARC-5  4.0  to  5.3  MC 

BC-4S9  7.0  to  9  MC 

T-23/ARC-5  100  to  156  MC 
T-fi7/ARC-3  100  to  156  MC 
GP'7  350  to  9050  KC 


,   New: 

Re-Cond: 

Re-NeW; 

Used: 

,  ..Used; 

Used: 

New: 

.  ,  .  New; 

.   Used: 

. .Used: 

.;Used: 

.  Used: 

.  Usedr 

.   Used: 

Used: 

,,Usedi 

Used: 

Used: 

Used; 


Usedi 

Used: 

.   Usedi 

. .   New: 

Used: 

New: 

.  .Used: 

. .   New: 

I^ew: 

Used: 

. . .  New! 

Unused: 

News 

. .   New; 

New? 

.   Used; 

.   Used: 

. .  New; 


$49.50 

24.50 

8.95 

29.95 

89.50 

19J5 

t2.95 

19.S5 

t9.95 

11J5 

22.S0 

9.95 

5,95 

6.95 

18.95 

12J5 

9.95 

9.95 

16.95 

7.95 


$24.95 
75.00 

59.50 

f  ■  9w 

6.95 

12.95 

24.95 

29.95 

34.95 

8.95 

14.95 

8.95 

8.95 

9.95 

14,95 

18.95 

22.95 

34.95 


RECEIVER-TRANSMITTERS: 


|tT-58/ARC*12  230  to  250  MC 
BC'745  AM  2  to  6  MC 
LINK  1905-1908  152  to  172  MC  FM 
AN/VRC-4  1,7  to  8J   MC 
RT-19/ARC-4  140  to  144  MC  AM 
BC-1335  27  to  38.9  MC  FM 
SCR522  100  to  156  MC  AM 
BC-645  (Converts  to:  435  to  500  MC) 
RU-1S  Complete  Set»  12  Volts 
RU-19  Complete  Set,  24  Volts  , 


Used: 

New: 

Used: 
Unused: 

...  Used 
As  Is  Used; 
. ....   Used; 

New: 

New: 
Newi 


4        1         T      «        I 


$29.50 
19,95 
59J0 

22J5 
6.95 
29.95 
14.95 
19.95 
19.95 


TELEPHONE-TELETYPE-TELEGRAPH: 


Model  14  AT  Teletype        . 
Paper  Tape  %"  900  Ft.  Rolf  25c- 
Telegraph  Repeater  WE-61S24A  ,. 

TP-7  Portable  Repeater 

TG'30  Telegraph   Repeater— Useds 

TG-31  Telegraph  Repeater  , 

PE-250  Telephone  Ringer 

EE-fl  Field  Telephone 
BD-71    Swtichboard — 6   line      .    , , 
BD-72   Switchboard— 12    line 
BD-89  Switchboard — 20  Mag.  &  40 
BB-35  Switchboard — Cordless     . 


q      p      q      p 


4      ■      ■      «      -I 


?14J5  or 


Used:  $89.50 

'30  for  $3.00—60  for  $5.00 

New;  39.50 

New;  12.95 

...News  19*95 

.  .    New:  18,95 

Re*New^  7.95 

Used?  12.95 

,   Usedr  3.95 

.Used:  18.95 

Usedr  59.50 

. ,   New:  24-95 


CB  lines 


MICROPHONES: 

T-30  Throat  Microphone;   Used  3/1,00    

T-4S  Lip  Mtcrophonei  Used  @  65c  ea 

RS-38  Microphone  Button  only  .  

T-17  Microphone  Carbon:  ReXond:  $5.95 
T-26  Microphone  Carbon:  Used:  $1.00 
T-24/M    Microphone    Carbon 

RECTIFIERS-POWER  SUPPLIES 

RA-87  Rectifier  for  Teletype  ,,,,..-  New? 

RA-52  AC  Power  Supply  for  SCR-522   .  Used: 

PF-855/PRC-14  6  Volt  DC  Pow,  Sup.  New: 

PP-18/AR   12  VDC  to  28  VDC  1.5  Amp,  New: 

BC-603/S83  AC   Power   Supply:    ,..    Kit  $10.00 — Wireds 
R-77/ARC'3  AC  Power  Supply:    .  .  .  . ,   Kit  $t5Ja-=-Wired 

BC-923  AC  Power  Supply Kit  $16-0O-^Wired 

BC-65a  AC  Power  Supply     ,  , .   Kit  $15.00— Wired: 

AC    Power    Supply    with    Speaker — Command    Receivers 
BC-348,  342,  344,  429.  &  RAX:       Kit  $15.00- Wiredi 

DC  SUPPLIES: 

All  operate  from  115  Volts  60  cycles; 

DUAL  OUTPUT- 12/14  or  24/28  VDC  @  6  Amps- 
Parts  Kit:  $20.00— Wired  Complete: 

OUTPUT— 12/14  VDC  @  6  Amps.  Sizer  SVi  x  SVz  x  5''— 

Parts  Kit:  $14.00 — Wired  Complete: 

0UTPUT=24/28  VDC  @  4  Amps.  Size^  SVz  x  W2  x  5''— 

Parts  Kit:  $13.00— Wired  Complete j 

OUTPUT- 12/14  VDC  @  4  Amps.  Size:  5V2  X  9Vis  X  5''— 

Parts  Kit:  $10.00— Wired  Complete: 

AMPLIFIERS: 

AM-26/AIC— 4  Tubes    

AM-203/ARA-1 9—3   Tubes    , , .  , . . 

AM-t42/AIC — 1    Tube     . 

TCS-CMX50L28  2/12A6  Tubes 

INDICATORS: 

T  9  TRACKER  RAOAR— 5"  CR 

tD-169/APN'12   Radar  Range   3^' 

ID-ao  APA-17   Radar  Range  5''  

R-61/ARQ-5  Panoramic  Rec,  5"  18  to  80  MC.   . 

6PA-23  Monitor  Scope  3"     ,  .  .  , , 

243S0  Foundation — 5"  Scope _  . 

CODE  EQUIPMEKT: 

TG-54  Keyer — Code  Practice 

TO- to  Keyer— Code  Practice 

VO-3  Code  Oscillator 

14X^333/ GG  Code  Tape  Puller 

Blank   Paper   Tape    W    900   Ft    Rolls   25c   ea. 

HANDSETS: 

TS-9  Butterfly  switch                       Used:  $2.95— Re 
TS-13  Butterfly  switch  w/PL'55/PL-68 

H.22/U    Butterfly  switch   w/PL-55/Pb68    .    . 
D170312  Sound  Powered 


New; 

$  .75 

New: 

1,00 

New: 

1.5C 

Mew: 

7.95 

New: 

1.7E 

New: 

431 

lES 

m 

1 1  b  Wi 

■ 

$  8.9! 

5g,5( 

4.9f 
7.9; 
14-91 
19,9f 
20.91 
19.95 

18.9! 


Used 
New 

Used 
New 


Used 
Used 
New 
New 
Used 
Used: 


$24.9: 
$18.91 
$17,9i 

$14.9i 


$3.9 
3.9 

1.2 
2.9 


$27.9 

9J 

16.9 

49.S 

12  9 

S.9 


Used:  $24.9 
Used:  14.9 
Used:  12.9 
New  12.9 
30/$3  60/$ 


*  •  •  ■  > 


HEADSETS: 

HS-33  Headset:  with  chamois  cushions        , . 

with   rubber  cushions    . . . ,  * 

HS-23  Headset:  with  chamois  cushions  

,j..  with   rubber  cushions    ., .,. 

Chamois  Cushions  only 

Rubber  Cushions  only  .    .  ......... 

HB'7  Headband  only  for  HS-33/23 

ANBH— 1    Element  only  for   HS*33    

H'G3  Headset  with  Boom  Microphone     . . 
HS-30  Headset— Hearing  Aid  Type;  Used  75c 


Cond:  $ 
Usedt 
Newj 
Used; 
.  New: 


New 
New 
New 


New: 

New: 
Used: 


4.9 

4.9 
7J 


7.9 
6.S 
0.9 
5.9 
1,5 
1.C 
3.C 
2X 
3.S 


News       l.t 


SEND  FOR  BIG  FREE  CATALOG  TODAYl 


Address  Dept,  73   •All  Prices  F.O.B.,   Lima,  O.  •  Minimum  Order  $5.00  •  25%    Deposit  on  C.O.D 


FAIR  RADIO  SALES  •  P.O.  Box  1105  •  LIMA,  OHIO 


TESTED        1 0  WAH 


ZENERS 


SILICON  NPN 


a    5V 
D    OV 

a  12V 

□    20V 
a    24V 


a    42V 

□  4  5V 

□  60  V 

a  70V 
a  sov 
n  90V 

□  lOOV 

n  1  tav 

n    124V 


EA, 


ANNIVERSARY 

DOUBLE 

BONUS 


WORTH  $42.00 


MESA 

85  WATTS 
n    2N424 

n.oo 


2  FOR 
2.75 


15  Amp  Cartwheel  DIODES 

51LIC0H          PiV  Sa;«  „  2:^0  79 c 

AXIAL             □      50  3^«  □  250  39c 

LEAPS            O  150  35c  D  400  SI.  151 

□  200  ©9*  O  600  Sl.S9| 


"^If''  TRANSITRON 


GIFT 

PAK 

Che<k 

Here 

U 


WATT 

IGNITION 

TRANSISTORS 


iRodio,  TV  Parts.  Add  15 <  for  hondlin^ 

PLUS 


SCRs 


PRV 

lOO 

I  TiO 
2O0 

2ri0 

300 
350 

400 


Sttrcon 
CofitroMiHl  Rect, 

IS  25 

AMP       AMP 

DiJ.OS        2  3.62 

D3*^0        0-1.25 

D3-9S        0  4,Si; 


n   2NT907  ONLY  5 

By  "Texas"  ^ 

20  AmpS'  Bat* 

Freq.  15MC 
PNP-T03 


Voltags 
100 


CHOOSE       J4     ITEM 
DS?.'?*    ANY       1    FREE 

BOTH  "GIFTS"  FREE 
WITH  $10.00  ORDERS 


Sale -"TEXAS 


j# 


D 


^fs?^"'  SEMI-KON-DUCTORS 

T^SILICON  NPN  *TLANAR"  2N718,  T^'S  case.  51 
6  TOP  HAT  RECTIFIERS,  "^^  ^^i-  'oo  *'*^*'«*  --$1 
2-500  MC  PNP  MESA  TRANSISTORS,  '^^^^  *ase  Ji 
20  WATT  NPN  SILICON  MESA  ^^^G^S  tr'sisfors  Ji 
T^2N70S   MESA  300  mc*   300  mw,  pnp,  T018    .  .  J] 

2— 25-AMP  SILICON   STUD   RECTIFIERS    - ?1 

6  TRANSISTOR  RADIO  SET,  Qsc.if5-4rlvi?r.  p-p  ,  .|i 
4  2N35  NPN  TRANSISTORS,  '^^--  "*^*   --.---,  ,|i 

2  'MESA'  4^WATT  TRANSTRS,  "f".  bii*^™.  tos  ,Jt 

1  5  UPRIGHT  SrilCON  DIODES,  ^orih  S40 .  ,|i 

HOFFMAN  SATELITE  SILICON  SUN  CELL,  ^^^=1"  $1 

4  GENERAL   ELECTRIC  2N170  RF  NPN  tnmsistor^  ti 

5  GENERAL    ELECTRIC   SKIOT   PNF   irfln&lsiorij    ,  .  Ji 

3  ONE  WATT  ZENERS,   6V,  gx>ld,  aKijil f] 

2  40-WATT  TRANSISTORS,  2N174  fliylo,  TOSe  .  .ii 
25   SEMUKON-DUCTORS:   transiators,  Uiades,  rotn.   Ji 

3  2N255  PWR  TRANSISTORS,  "^^  ^qttnl,  T03  cast  t| 
5   SUN   BATTERIES  TO   1  V2"  sisrea,   ]Ue  senstilve    ,  Jt 


1     3N35    TBTPODE     1 -'J'Onnc    Lransistor,    ftllienn 


$1 


3  CBS  20- WATT  TRANSTRS,  P'^p*  s^"**-  2N1320   .  $i 
2_2N34T    NPN   SILICON   TRANSISTORS,    »    ^^tt  j| 


3-TRANSISTOR  subminiature 

n       AMPLIFIER 


*  Only  3" X 2" X  3/4^ 

*  Prinfed  Cfrcuit 


1.95 


^  Wired 

*  Compfefe  with  Transistors 


15  CBS  GERMANIUM  DIODES,   ^^^"^  oa^ajs 

15   NPN   TRANSISTORS,   ^sst  lypes  ami  cafits    .... 

15   PNP  TRANSISTORS,   as^t  ijTes  and  cwses 

10   FAMOUS  CK722  TRANSISTORS,   PnJ* 

2  CBS  35W  PWR  TRANSTRS,  SNi434.  pnp,  st«d  , 

TO    NPN    SWITCHING    transistors,    2N440    equjils    , 

4  SUBMINIATURE  2N131  TRANSTRS,  r'^lf.  p^p  * 
4  CK721  TRANSTRS  ^"  ^^^  aluminum  case,  pnp  , 
20  TOP  HAT  RECTIFIERS,  '^^0  mil,  siHcim  uniesfd 
SILICON    PLANARS:    H  2N^497,    n  2N40a,   «acti    ., 

2  TRANSJTRON  1 N429  ZENER  REFERENCES 

10    2-AMF    SILICON    POWER    RECTIFIERS,    stud 
1   85W  SILICON  PWR  TRANSTR,  npn,  Ukt  2^1213 

3  2N243  750  MW  NPN  SILICON  transte*rs,  T032 
6   ZENER    DIODES,    upright    styles,    assorted    -.-, 

4  2N43  OUTPUT  TRANSISTOR  EQUALS,  p^p*  T05 
6  '*TEXAS'^  750  MA  400V  EPOXT  DIODES 
TEXAS  20^WATT,  T05,  *»^^*  ^^^^  ^^"^'  2N1042  -< 
6^2N408  RCA  OUTPUT  TRANSISTORS.  P«i>.  TOl. 
10  PNP  SWITCHING  TRANSISTORS,   2N1303,  etc. 51 
4    2Nn7   TRANSISTORS,    ripn    silicon,    T022 
2-2N1264    UHF   TRANSISTORS,    300  mc    .. 


1  rif^    ^^^  ^^^   ''SUMMER"   BARGAIN  CATALOG  ON: 
■  ^'^    n   S«mtcondu€tors       Q   Poly  Poki       n   Parts 


nl  m  AElne     SIO 
WATTS  in  TOS 

c*^*;^?.  Like  1^S'10S9\ 
UN  104  0,  eie,  with 
bulJt'iti    lioat    sink. 


NOW 


for 


*5ale    till    July    1 5lh 


$1  PARTS  PAKS 


D 


n 


WOftLO'S 
MOST  POPULAR 

10  PHONO  PLUG^n-JACK  SETS,  twners-amps   .  . 
30    MOLDED    COND       ^*i^ek   If^mny,    mylar.    vit^Q 

10  TANTALUM  ELECTROLYTICS,  ^^^tJi  *15 

60  HUO  RESISTORS,   ^  =     l  *  2W  to  l  mcr*  5^^  too  J] 

TOO  ASST,  HALF  WATT  RESISTORS,  ^^^  <« $1 

35  ALLEN   BRADLEY  &   IRC  TWO  WATTERS    ■  ■  - 

50  COILS  &  CHOKES.   «"f  *f,  osc  peaklny-etic 

$25  RAD)0-n-TV  SURPRISE,   «^^i«<?  vsHety 

10   TRANSISTOR    ELECTROLYTICS,    "^   t»   lOOmf 
50  RADIO  &  TV  KNOBS,  ^-'^std.  coIots,  styles  .  .  , 
10  VOLUME  CONTROLS  ^^  ^   "^^^*  swkch  too  .  . 
50   MICA  CAPACITORS,   ^^  -Olmf,  silvers  too 
30  POWER  RESISTORS,  ^«  SC)W,  to  24  KoHms 
10   PANEL   SWITCHES,   ^otfiry-rnicro-HHile- power    ,  . 

60  TUBE  SOCKETS,   i^Wptacles,  audio,  «tc 

40  DISC  CONDENSERS,  27mmr  to  .Onmf  to  IKV  , 

60  TUBULAR  CONDENSERS,  t«  -^mf  to  IKV 

50  ONE  WATTERS     ^i'*»isE*j|'St  asstd  vatii^s,  5^  too 

30  PRECISION   RESISTORS,    *^-    «■   2^^'-    I'Tfc 

1 -INFRA-RED  PARABOLIC  REFLECTOR  &  FILTER  $ 
T -INFRA-RED   PHOTO    DETECTOR   TRANSDUCER  $1 
4   TRANSISTOR  TRANSFORMERS,  ^sst,  worth  52  5  Ji 
3    TINY^  V,  CONTROLS,  ^^  .^^ -  2K,  ,5mer.   Imeg 
40  SUBMINIATURE  COND..  to  -O^tnf,  iserafil  too  , 
40  WORLD'S  SMALLEST  RESIST,  5<rc  too,  I /lOW 

4  TRANSISTOR   TRANSFORMERS.   ^^^^  ^-^ 

60  CERAMIC  CONDENSERS.  ^I^*"^-  "PO*s  to  .OSmf 
30  **TEXAS''  PRECISION  RESISTORS,  «»  -^*^     ^^^ 
10    ELECTROLYTICS,   ^^  *  tubulara^  to  500  mf  .. 
3   SU BOUNCER   TR  STOR   tr'srormer.    input,   output 

2  SENSITIVE  RELAYS,  ^500  Omi,  2^mU,  SPST  ,. 

3  MERCURY  SWITCHES,  ^15  vac  SPST 


•  •  •  * 


ANNIVBRSARY  SPECfAL 

SILICON  POWER 

DIODE  STUDS 


Ampi 

o    n 


Votts 

50 
1  00 
2GO 
400 

BOO 

lOOfi 

100 


'>*; 


Volts 

.'M  H  I 

■I  I  lO 

I  mi 

3oa 
400 
Sao 

50 


Amps 


o  100 
□  Jan 
n  200 

-      -.''Ml 


Vans 

2r» 

tlHI 

2r» 

ton 
25 

1  (Ml 


TKRMS:  send  cheek,  money 
iirder.  Ineludei  postnjft? — avg.  iFt, 
r^er  pj^k  1  lb,  Ratc^d.  net  30  da^^* 
CODS    25^0 

P.O.    BOX   942A 

SO,    LYNFIELD,   MASS, 

"PAK-KING"  OF  THE  WORLD 


^E  1964 


121 


mm 


^  i 


HEWLETT    PACKARD 


540A  Transfer  Oscillator       .    ... 

21  lA  Square  Wave  Gen.  Like  New 

212A  Pulse  Gen.  Like  New 

400H  VTVM  New    .  . 

400C  VTVM     .    .... 


4       I       I       T       «■ 


325,00        400A  YVm 69.00 

225.00        712B   Power  Supply . . .  .    , 1 95.00 

300,00        417A    New    ,    .  ..,. 250.00 

195,00  AC-4  Plug-In  Decade  Counters  .      .                                20.00 

100.00       805  Slotted  Line 200.00 


GENERAL    RADIO-s^ 


520A   Frequency  Mtr  3OOkc<3D0mc    . .  . 

275.00 

544B  Meg  Ohm  Bridge                      

175.00 

1450  T8R  Decade  Attenuator  . .      . . 

250.00 

1604B  Comparison  Bridge     ,    

200.00 

561 D  Vacuum  Tube  Bridge            

200.00 

7@QA  Sound  Analyzer 

761A  Vibration  Analyzer  .  .  .  , 

1602  Admitance  Mtr 

1231B  Amplifier  &  Null  Dector 


^TEKTRONIX 


5MAD  Scope    ...    .  225,00 

SUAD  Rack  Moufit 225.00 

512       Scope 250.00 

513D     Scope    . _ ...,...,.   425.00 

5I4AD  Scope    395.00 


125.00 

175.00 

95.00 

150.00 


121  Wide  Band  Pre  Amp 95.00 

161  Pulse  Gen 75.00 

l9flA  Sig  Gen  175.00 

190A  Sig  Gen  Rack  Mount 175.00 

180S1  Time  Mark  Gen.       .      .     , .  _ 300,00 


DUMONT"^ 


304A  Scope 

304H  Scope 

350R  Scope 

303A  Sccipe 

324R  Scope 


p  ■•    p   -I   '1 


d         ■        ■        ■        -ii 


125.00  336     Scope 325.00 

125.00  279  Dual  Beam  Scope  . . .  195*00 

225.00  322  Dual  Beam  Scope                ....                 .  275.00 

125-00  404R   Pulse   Gen   ,    .,.,  225,00 

195,00  330   Switch    75.00 


^-MILITARY    TEST    EQUIPMENT 


TS375A  VTVM .......... 

65.00 

PSM4C   VOM  New 

69.00 

PSM4A    VOM 

50.00 

URM  25  D  Sig  Gen  10kc-20nic   

It-SVVq-a^-ITI-fefaa 

125.00 

URM  26  A  Sig  Gen  4-408mc    

275.00 

URM  26  B  Sig  Gen  4-408mc   . 

325.00 

MEll/U  RF  Watt  Mtr  , 

1i-"P«KI--li4iblil 

.   95.00 

0S8e/ll  Scope   New    __,,,.. 125.00 

CM  21  Frequency  Mtr  New  ..... 75.00 

TSi07A/TPMl  Wave  &  Power  Mtr 150.00 

UPM-19C   SG76A    Pylse    Gen P.U.R. 

TS155c/up  Sig  Gen  80-2600mc 150.00 

rV-lO  Tube  Tester  New  1 50.00 


122 


73  MACAZll 


MI5C    TEST    EQUIPMENT'l^ 


Stoddart  Noise  &  Field  Strength  Mfr^s 

OCA    100-420mc                                        ...... 

. . .   195,00 

NMA-5A    15-125iTiC                               

.  -  .   250.00 

Brush  Recorders  BL  201    

75.00 

BL  202    

...    125.00 

Afuplfffers  BC  913 

,      100.00 

BL  923 

1 25.00 

BaHantine  300   VTVN            

79.00 

220A  Decade  Amp 

50.00 

Boonton  "Q"  Mtr  160A 

275.00 

*'QX^^  Checiier  llOA             

.  .    125.00 

Ferris    WicfovoHer    18-C 

95.00 

MBasurements  Square  Wave  Gen  Mod  71 

95.00 

Phazor  Phase  Mtr  Mod  200  AB 

150.00 

P.R.D.  Broad  Band  Oscillator  705 

...    75.00 

Broad  Band  Oseitlator  706 

75.00 

Sweep  Freq  Osc.  907 

125  JO 

Universal  Klystrow  P/S  801A 

275,00 

Standing  Wave  Amp,  275 

.    .    125.00 

Universal  Power  Bridge  650B          ... 

.  .125.00 

Santiorn  Recorder  Mod  ISO  (#152-100A) 

with  2  DC  Pre  AmpI  if  150-1800  S  :^2874800 
1  Couplmg  DC  Pre  Amp!  ^150-1300 
1  AC/DC  Pre  AmpI  -tl 50-1000 
1  Servo  Monitor  Pre  AmpI  #150-1200 

1  Multi  Marker  5:E-lS48-600 
3  Power  Supplies  ^284^400 

2  Power  Supplies  #150-400 
in    original    cabinet    In    New    to 

Excellent  Cond 

Berkey  Digital  Printer  Mod  1450 

Hughes  Memo  Scope  Mod  103 

Hughes  Memo  Scope  Mod  104 . 

Potter  Frequency-Time  Counter  Mod   840    ...... 

SNallcfoss  Precent   Limit   Bridge  621H 

Sierra  Frequency  Selective  Vottmeter  Model  125B 

Gas  Engine  Generator  (Miniature  12  Powers) 

115  VAC*300  watts  HEW 

and   12  VDC-Battery  Charger  65.00 


VI  500.00 

.  250X0 
.  750.00 
850.00 
250.00 
125,00 
550.00 


^  RECEIVERS-TRANSMITTERS 


(VC-300 
SP-600   JX 


+     ■l"pB;^^,■     +     ^i^^ 


a     b     "     I     «     ft 


R390A  500kc  to  32mc  . 
URR-13  200  to  400mc  , 
URC-4  New  with   Cables 


179,00 
350X0  to  750.00 

_ 975.00 

.  ,    250.00 
49,00 


I       i       I       i 


Transmitter    T^401/FR     1.5 
5D22  Drives  5762  Final   -  . . 

ARC-5  2J-3mc 

Transmitters  34mc  New 

4*5, 3mc  Your 
5.3-7mc    choice 


to     26mc     2500    watts 


1500.00 


fH   qiiii-p>4-i4i 


9. 


COMPONENTS  -ACCESSORIES'^^ 


High  Voftage  ( Sylvan ia)  New  Probe  G-30kv   .....    . .     $1.95 


W-      9       *       ^        W 


Tektronic   Scope   Probes   New 

Mallory  Miniture  Power  Supply  Input  1.5v  (Pen  Lite 

Cell)  Output  1650V  @  350ma 
Meter  3"  0-300  VDC 
GE  Scope  Transformer  (Compact) 

Pri  115V'60r 

Sec  1350  5  mils 


4.95 

1.49 
2.89 

1.49 


Tubes  807     .  . 

.    ....            1.10 

SUA 

3.89 

813 

g  ge 

866    ,           

.    ,1,50 

5R4&Y      ,., 

_  •  _ , . , , .    ,90 

Wc  Buy  and  Sell  MiiitaLJir  &  CommerciaLl  Test  Equip- 
ment; Communication  Equipc.  Components,  Tub«p 
Transistors.    Large    or    SmaD.    Lots,     FAIR    PRICES, 

Satisfaction  or  Money   Back  Guarantee 
All    Prices   FOB    Hempstead,   N.   Y. 


COMMUNITY   ELECTRONICS   INC 


372   FULTON   AVE, 


HEMPSTEAD^    LONG    JSLAHP,   N,    Y. 


IVonhoe  5-0055 


rNE  1964 


123 


0^ 


COLUMBIA  GEMS! 


RBB   &   RBC  COMMUNICATIONS 
RECEIVERS 

RCA     for 

Navy  use. 
Sensitive 
and  stable 
frcq.  rang^e 
HBB  500 
kc  to  4rnc 
KBC  ^  4-27 
m  c  in  4 
b  3  Q  d  s  * 
Tube  line 
up  6SK7 
1st  RF  . 
f^SK7  2nd 
RF.  6AB7 
Oscillator. 

6AB7  1st  Det.,  3-6SK7  IF  amps.  6AB7 
BF0.6H6  AVC  6H6.  Noise  Limiter,  6SK7 
1st  AF.  GSK7  Stmelch,  6AB7  2nd  AF. 
(iK6  Output.  5U4  Rectifier,  VR-105  Regu- 
lator IF  Freq.  400kc  power  input  llOv, 
AC.  60cps.  has  following  controls*.  Tuning, 
RF  Input.  AF  Output,  Selectivity  3  Posi- 
tions, Squelcli,  MVC,  CW,  AVC.  Ant. 
Trimmer  Direct  Reading  Freq.  Dial  and 
Loging  Scale*  Input  &  Output  DB  Meter 
^  V  Meter 

Receivers  Belovi/  Checked  Out 
KBB  Receivers  with  pwr  supply  Ex*   Cond* 

$75.00 
BBC  Receiver  with  pwr  supply 95.00 

Model    RBA 

Almost  same  as  above  but  tunes  lS-600kc 
in  4  bands.  Direct  reading.  Uses  sensitive 
TRF  circuit:  Ideal  for  labs  wishing  to  re- 
ceive the  new  NBS  station  on  60kc*  Same 
siie  as  RBC*  With  pwr  supply,  checked  out 
Kx.   Cond.  $95,00 

COMMAND   RECEIVERS 

R  23  ARCo  Rec,  IW-SSO  kc  $14.95  Ex,  Con. 
KiS   ARCS  Rcc.  l.S  3  MC  19.95    New 

K-26/ARC-S  Rec-  3-6  MC  12,95  Ex.  Cond. 
R*27/ARC'S  Rec.  6^9.1  MC  12.95  Ex*  Cond. 
R-2S/ARC-5  100-156  MC  22*50  Ex.  Cond. 
Spinned  Knobs  95c  ea.  Ex,  Cond. 

12V.    Dynamotorfor  ARC-5  MC       4.95   New 

COMMAND  TRANSMITTERS 


T-IS/ARC-S  2.1  3 MC 
T-19/ARC-5  3-4 MC 
T-20/ARC-5  4-5.3 
BC-457   4-5,3 
BC^Sg  5.3-7 

MD-7/ARC'5   Plate  Mod. 
BC-456  Screen   Mod- 


$6.95   New 
8.95  Ex.  Cond, 
6.95  New 
6,95  New 
4.95  Ex.  Cond. 
5.95  Ex.  Cond. 
3.95  Ex.  Cond. 


A«  R.  C« 

190'550KC 
Q  "S  ER'' 
MODEL  R  llA 

(28V) 

$14.95 

Late  Model 
Excellent  Condition 


ARC-MODEL   R-22    (28   V) 
BROADCAST  COMMAND   RECEIVER 

SSOviaOO  KC  UTE  MODEL  ^JA   Qi^ 


LIKE    NEW 


THE 

RMADOR   POWER  XFMR 

£  600V  i 

J«00v    "^ 

Fully 

Enclosed 

Upright 

1 

n7V*i; 

B-.                                               _                        ^ 

Mounting 

tOCPS3 
4 

1   5V        i 
^  6  ■  3  V    < 

$8.95 

BRAND  NEW! 

Send  us  a  list  of  whtMf  you  licrve  we  v^ilf 
make  you  fhe  best  decrJ   in   the   coanfry, 

Columbia  Electronics 

4385  W.  PICO  tLVD. 
LOS  ANGELES  19,  CALIF. 


TRANSMITTING  TUBES 


NEW 


Fully   (guaranteed 


2C39A/7289   $9.95 
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Radar  Principles- 
Simplified 


Gordon    Hopper  WIMEG 


Altliough  radar  is  not  one  of  the  fonns  of 
communication  generally  used  by  radio  ama- 
teurs, the  author  feels  that  amateurs  should 
have  a  "speaking  acquaintance"  with  this  very 
important  and  fascinating  phase  of  electronics. 
Possibly  reading  tliis  article  may  capture  your 
interest  enough  to  cause  you  to  investigate  in 
detail  what  makes  a  radar  **tick/'  In  any  case^ 
we  hope  that  this  article  will  clear  up  some  of 
the  questions  you  may  have  had  about  radar. 

Introduction 

The  word  RADAR  is  made  up  by  extractions 
from  the  phrase  "RAdip  Detection  and  Rang- 
ing." Basically,  radar  is  the  application  of  radio 
principles  to  detect  unseen  objects  and  to  de- 
termine their  direction  and  range.  In  special 
types  of  radar,  elevation  and  speed  may  be  in- 
dicated also. 

Radar  is  one  of  the  greatest  scientific  de- 
velopments to  come  out  of  World  War  2.  Its 
basic  principles  are  relatively  simple,  and  the 
seemingly  comphcated  circuits  can  be  resolved 
into  a  series  of  functions  that,  when  taken 
individually,  will  afford  identification  and  un- 
derstanding. 

Basic  Principles 

The  basic  principle  of  radar  operation  is  de- 
;)endent  on  creating  (transmitting)  and  pick- 
ng  up  (receiving)  an  echo.  A  radar  transmit- 
er  emits  powerful,  short  bursts  of  rf  energy, 
some  of  this  energy  will  strike  objects  within 
he  range  of  the  transmitted  signal  and  be 
eflected  back  to  the  radar  receiver.  It  is  pos- 
ible  to  deteiTuine  the  distance  of  the  object 
lausing  the  reflected  signal  to  return  by  care- 
uUy  measuring  the  time  required  for  the 
nergy  to  go  to  the  object  and  to  return,  and 
hen  translating  this  information  into  a  meas- 
ure of  distance. 

Sound  echoes  or  wave  reflection  is  the 
principle  used  in  radar  operation.  If  a  person 
houts  in  the  direction  of  a  sound-reflecting 
urf ace  2200  feet  away,  he  will  hear  his  shout 
etum  in  about  4  seconds.  If  a  directional  de- 


vice was  built  to  transmit  and  receive  sounds 
the  principles  of  echo  and  a  knowledge  of 
sound  velocity  could  be  used  to  determine  the 
distance,  the  height,  and  the  direction  of  an 
unseen  object. 

All  radar  sets  work  on  principles  much  like 
these  in  the  preceding  paragraph  except  that  a 
radio   wave    of    extremely    high   frequency    is 
used  instead  of  a  sound  wave.  The  radar  set 
transmits    a    short    pulse    of    rf    energy    and 
receives   its   own   echo  signal,   then   transmits 
another  pulse  and  receives  these  echoes.  De- 
pending on  the  design  of  the  radar  set,  this 
cycle  is  repeated  60  to  4000  times  each  second. 
If  the  energy  is  sent  into   clear  space^   there 
will  naturally  be  no  returning  echoes  and  the 
energy  is  lost.  If  the  energy  strikes  an  object 
such  as  a  building,  ship,  airplane,  or  hill^  some 
of  the   energy  will  be  reflected   back   to   the 
radar's  antenna  and  receiver.  If  the  object  is 
large,  a  strong  echo  (but  only  a  fraction  of  the 
radiated  energy)    is  returned  to  the  antenna. 
If  the  object  is  small,  the  echo  will  be  weak. 
Radar  waves  travel  at  the  speed  of  hght,  ap- 
proximately 186,000  land  miles  per  second  or 
approximately     162,000     nautical     miles     per 
second.   Radar  signals  have  been  directed  to 
the  moon  and  theii*  echoes  have  been  received 
approximately  2%  seconds  later. 

Because  radar  utilizes  die  uhf  and  the  shf 
bands,  the  energy  will  travel  in  a  straight  line 
with  very  little  effect  from  the  earth's  atmo- 
sphere. Consequently,  there  is  a  very  short 
time  interval  between  the  transmission  of  a 
radar  pulse  and  the  reception  of  its  echo.  It 
is  possible  to  measure  the  amoimt  of  elapsed 
time  to  an  accuracy  of  one  ten-millionth  of  one 
second  (IXlO"'^  seconds)*  The  forming, 
timing,  and  presentation  of  these  pulses  are 
accomplished  by  special  cii'cuitry  and  devices. 

The  antennas  used  by  a  radar  set  are  de- 
signed with  a  shaiply  defined  beam.  When  a 
signal  is  being  received,  the  antenna  will  be 
rotated  until  the  received  signal  is  maximiun. 
The  dtt^ection  of  the  target  (object)  is  then 
determined  by  the  position  of  the  antenna. 
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The  echoes  received  by  the  radar  receiver 
are  observed  on  an  oscilloscope  (built  as  part 
of  the  radar)  as  marlcs  of  light  This  scope 
may  be  calibrated  in  miles,  yards,  or  degrees, 
A  radar  operator  can  tell  the  bearing  and  range 
of  a  target  by  the  position  of  the  echo  on  the 
scope  indicator. 

Azimuth  is  the  relative  horizontal  direction 
of  a  taiget  with  respect  to  some  particular 
direction  reference  expressed  in  degrees- 
Elevation  expresses  the  angular  degrees  that 
the  target  is  above  or  below  the  radar  set. 
Both  aziimutli  and  elevation  must  be  con- 
sidered in  determining  the  direction  of  a  tar- 
get. The  determination  of  both  azimuth  and 
elevation  depend  upon  the  directional  charac- 
teristics of  the  radar  antenna- 
Types  of  Radar  Systems 

There  are  several  radar  systems  in  current 
use,  each  with  major  differences  between 
them.  They  are  the  frequency  modulation 
system,  the  frequency  shift  system,  and  the 
pulse  modulation  system  (most  commonly 
used  today.) 

Frequency  Modulation  System.  Because 
each  cycle  of  a  frequency-modulated  wave 
di£Fers  by  a  small  increase  in  frequency  from 
the  others  of  that  wave,  a  frequency-modula- 
tion system  makes  it  possible  to  identify  each 
cycle  of  the  transmitted  wave  and  to  recognize 
it  from  all  others  when  it  returns  to  the 
receiver.  If  a  tiansmitter  is  designed  to  pro- 
duce a  signal  which  regularly  changes  over  a 
known  range  of  frequencies,  it  is  possible  to 
identify  any  particular  reflected  signal  cycle. 
Two  separate  signals  are  fed  to  the  receiver 
and,  when  mixed,  produce  a  beat  note.  The 
frequency  of  the  beat  note  varies  directly  with 
the  distance  to  the  object,  increasing  as  the 
distance  increases,  A  device  that  measures 
frequency  can  be  calibrated  to  indicate  range 
(distance  to  object).  A  measurement  of  tlie 
difference  in  frequency  between  the  trans- 
mitted and  reflected  energy  determines  the 
presence  and  speed  of  a  moving  target.  The 
frequency -modulation  system  works  well  with 
stationary  or  slow-moving  targets  but  not  as 
well  with  fast-moving  targets. 

Frequency  Shift  System.  This  is  based  on 
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Simplified  block  diagram  of  a  modulator  and 
Transmitter 


the  Doppler  eflFect.  If  the  source  of  radio 
energy  (an  aircraft  from  wliich  radio  waves 
are  reflected)  is  moving  rapidly,  llie  frequency 
of  tlie  echo  return  signal  %^all  change  pro\  ided 
that  the  object  is  moving  toward  or  away 
from  the  receiving  antenna*  The  circling  of  an 
aircraft  (or  cross- wise  movement)  will  not 
change  the  frequency*  The  amount  of  fre- 
quency change  is  proportional  to  the  speed  at 
which  the  object  is  moving  toward  or  away 
from  the  receiving  point.  The  detector  in  the 
receiver  responds  to  the  diHerence  in  frequency. 
If  die  object  is  not  moving,  or  if  it  is  moving 
crosswise,  the  detector  response  is  zero.  In  a 
mountainous  area  where  the  echo  retiun 
signals  are  stronger  than  the  echo  return 
sign  ids  from  an  aircraft,  the  frequency  sliift 
principle  is  sometimes  combined  with  a  pulsed 
radar  system.  The  moving  objects  are  dif- 
ferentiated from  the  stationary  ones,  the 
stationary  objects  are  eliminated,  and  the 
operator  sees  only  the  moving  objects.  In  this 
type  of  system,  the  frequency  shift  detector 
device  is  supplementary  equipment  attached 
to  the  radar  set  and  is  called  a  moving  target 
indicator. 

Pulse  Modulation  System.  Most  radar  sets 
employ  the  pulse  system  of  deflection.  In  this 
system,  the  transmitter  is  turned  on  for  short 
periods  and  off  for  long  periods.  When  the 
transmitter  is  on,  it  radiates  a  short  burst  of 
energy  called  a  pulse.  This  pulse  will  strike 
an  object,  part  of  the  reflected  energy  is 
returned  to  the  receiver,  and  is  displayed  on 
a  cathode-ray  tube.  As  the  transmitter  is 
turned  off  after  every  pulse,  it  does  not  inter- 
fere with  the  receiver.  Complete  location  of  an 
object  in  space  depends  on  the  range  or 
distance  of  the  target  from  the  antenna  and  the 
direction  including  both  the  azimuth  and 
elevation  directions.  The  primary  pui'pose  of 
a  radar  set  is  its  ability  to  measure  distance 
in  terms  of  time.  In  useful  terms  for  radar, 
radio  waves  travel  one  nautical  mile  in  6.2 
microseconds,  or  one  radar  mile  (out  and 
back)  in  12.4  microseconds.  If  a  pulse  oi 
energy  was  transmitted  toward  a  target  and 
the  echo  returned  620  microseconds  later,  tlic 
distance  of  the  target  would  be  50  miles. 

620 
'Tq~t  —  50  miles 

In  the  pulse  system,  the  time  duration  of  th^ 
pulses  may  varv'^  from  0.1  to  50  microseconds 
If  the  transmitter  is  turned  off  before  the  re 
fleeted  energy  retunis  from  the  target,  the 
receiver  can  distinguish  between  the  trans 
mitted  pulse  and  the  reflected  pulse.  After  the 
reflections  have  returned,  the  tiansmitter  cai 
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be  turned  on  again  and  the  process  repeated. 
The  receiver  output  is  applied  to  an  indicator 
that  measures  the  time  interval  between  the 
transmission  of  the  energy  and  its  return  as 
a  reflection. 

Fundamental  Radio  Concepts 

The  fundamental  elements  of  a  radar  system 
consist  of  the  transmitterj  modulator,  antenna, 
receiver,  indicator,  and  po%ver  supply-  A  func- 
tional diagram  of  a  simple  radar  system  is 
shouTi  in  Figure  1.  Figure  2  shows  a  simplified 
block  diagram  of  a  transmitter  and  modulator 
and  Figure  3  shows  a  simplified  block  diagram 
of  a  receiver. 

The  transmitter  provides  extremely  high- 
power  pulses  of  rf  energy  for  a  very  short  time* 
The  frequency  must  be  very  high  to  aUow 
many  cycles  to  get  into  the  short  puke. 

The  modulator  produces  the  synchronizing 
signals  that  trigger  the  transmitter  the  required 
number  of  times  each  second.  It  triggers  the 
indicator  sweep  and  coordinates  the  other 
associated  circuits. 

The  antenna  is  very  directional  and  usually 
^s  a  dipole  used  in  conjunction  with  paraboHc 
"eflectors.  Ordinarily,  one  antenna  is  used  for 
30th  the  transmitter  and  the  receiver  and  a 
;^vitching  device  is  used  to  connect  it  to  the 
xansmitter  when  a  pulse  is  radiated,  and  to 
Jie  receiver  during  the  interval  between 
pulses.  The  anteima  is  a  rotatable  array  and 
continually  searches  for  targets  within  its 
ange. 

The  receiver  is  usually  a  superlieterodyne 
\T5e,  is  very  sensitive,  and  is  capable  of  ac- 
septing  signals  within  a  1  to  10  megacycle 
>and width.  It  presents  video  pulses  to  the  in- 
licator. 

The  indicator  presents  necessary  information 
o  locate  a  target  on  the  indicator  screen.  The 
tiethod  of  presentation  is  called  "scan/*  There 
re  about  15  types  of  scan  used  in  radar 
eceivers  but  the  most  common  ones  are:  type 
I,  B,  PPI,  and  E. 

The  power  supply  furnishes  all  ac  and  dc 
oltages  to  the  radar  system. 

Certain  parameters  are  associated  with  all 
adar   systems.    These    parameters    consist    of 


carrier  frequency,  pulse-repetition  frequency 
(PRF)  (the  number  of  pulses  sent  out  each 
second),  pulse  widtli  (in  microseconds),  and 
power  relation  (relationship  of  peak  and  aver- 
age power). 

The  carrier  frequency  is  the  frequency  at 
which  the  rf  energy  is  generated. 

The  range  of  a  radar  set  depends  upon  the 

pulse-repetition   rate    provided   the   power    is 

sufficient.  For  example,  if  the  repetition  rate 

is  250  pulses  per  second,  the  period  of  time  is 

10  6 

7n^7r=  4000   microseconds.   At    12.4   microsec- 

4000 
onds  per  mile,  the  range  will  be  .^  4"  —  ^P" 

prox.  322  miles. 

The  minimum  range  at  which  a  target  can 
be  detected  is  determined  largely  by  the  width 
of  the  transmitted  pulst .  For  example,  a  pulse 
width  of  one  microsecond  will  have  a  mini- 
mum range  of  164  >  ards,  A  target  within  this 
range  will  be  blocked  out  on  the  indicator.  For 
radar  navigation  work,  the  pulse  width  is 
normally  in  the  order  of  0.1  microsecond.  For 
long  range  work,  the  pulse  width  is  normally 
from  1  to  5  microseconds. 

The  transmitter  s  useful  power  contained  in 
the  rsidiated  pxilses  is  called  peak  power.  The 
transmitter's  average  power  is  low  compared 
with  the  peak  power.  The  greater  the  pulse 
width,  the  higher  w  ill  be  the  average  power. 
The  longer  the  pulse-repetition  time,  the  lower 
wiU  be  the  average  power.  Duty  cycle  is  the 
fraction  of  the  total  time  that  rf  energy  is 
radiated.  This  is  represented  as 

pulse  width 
uty  eye  e—  pyjse-repetition  time 
High  peak  power   is   desirable   to  produce   a 
strong  echo  return  and  low  average  power  is 
desirable  to  keep  the  equipment  compact. 

Sunnmary 
Throughout  the  years  that  radar  has  been 
in  use,  it  was  pioneered  and  developed  pri- 
marily by  the  various  military  services.  In 
addition  to  being  used  by  the  military,  it  is 
used  by  civilian  organizations  for: 

1.  Determination  of  vehicle  speeds  on  high- 
ways, 

2.  Radar  weather  prediction, 

3. Commercial  air  navigation^  and 
4.  Safeguarding  aircraft  and  merchant  ships 
from  collision  hazards* 

Radar  equipments  are  grouped  into  many 
classes,  but  in  general  it  can  be  said  that  some 
of  the  classes  are  air  search,  surface  search, 
fire  control  J  identification,  ground  and  carrier- 
conholled  aircraft  approach,  range  rate  or 
speed,  and  height  finding.  ,  .  .  WIMEG 
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up  to  now  you've  had  to  pay  at  least  $1555  for 
a  commercial  grade  2  KW  amplifier.  No  longer. 
The  brand-new  National  NCL-2000  maximum 
kilowatt  is  only  $585^  including  its  built-in  power 
supply.  Up  to  now  most  amplifiers  in  the  price 
range  of  the  NCL^2000  have  been  500  watt  jobs, 
usually  using  a  whole  string  of  low  power  tubes 
straining  to  deliver  a  peak  kilowatt.  Not  now.  The 
new  NCL'200Q  is  a  real  brute  of  a  desk -top 
amplifier  for  the  80  through  10  meter  bands 
that  was  designed  from  power  supply  to  output 
tubes  to  loaf  along  at  a  **D.C/'  kilowatt, , .  2000 
watts  PEP  input  and  1300  watts  of  peak  output 
into  your  antenna  on  any  band.  Operate  CW? 
AM?  RTTY?  The  National  NCL-2000  is  rated  for 
full  kilowatt  operation  in  these  services. 

The  output  tubes  in  the  NCLv2000  are  a  pair 
of  RCA  8122  ceramic  tetrodes  designed  specifi- 
cally for  high  power  SSB  service,  and  800  watts 
of  available  plate  dissipation  assure  low  dis- 
tortion, linear  operation  at  full  output/  The 
NCL-2000  utilizes  a  passive,  untuned  grid  circuitp 
so  that  it  may  be  adjusted  to  allow  excitation  to 
full  output  from  any  transmitter  or  transceiver 
providing  from  20  watts  to.  200  watts  of  peak 
drive.  The  passive  grid  circuit  in  the  NCL-2Q00 


allows  its  use  as  a  dummy  load  for  easy  exciter 
tune-up  with  amplifier  plate  voltage  removed! 

The  National  NCL-2000  is  a  particularly  hand- 
some unit  .  .  .  styled  to  complement  any  ham 
shack  or  equipment  (of  course  we  think  it  looks 
best  next  to  our  own  NCX-S)!  Compare  these 
features  with  any  unit  on  the  market  at  any  price 
n  one  kilowatt  average  input,  2000  watts  PEP 
on  all  bands  D  may  be  driven  to  full  output  with 
20  to  200  watts  from  the  exciter  D  ALC  output 
for  use  with  exciters  incorporating  such  provision 
D  separate  plate  and  multi-meters  D  tune-up  ati 
1  KW  level  to  comply  with  F. C.C-  D  built-in  ^ 
dummy  load  with  multi*  meter  relative  power 
indication  for  optimum  exciter  tune-up  with  am- 
plifier plate  voltage  removed  O  all  changeover 
relays  incorporated  for  use  with  either  trans- 
ceiver or  transmitter- receiver  combinations  D 
automatic  switchover  to  exciter-only  when  plate 
voltage  is  removed  D  most  complete  safety  and 
overfoad  protectixjnjncludtng  interlock, automat* 
ic  shorting  bar,  time  delay  and  current  overload 
relays  D  National's  exclusive  one-year  warranty. 

Your  National  Dealer  will  have  the  NCL-2000 
in  June  .  .  ,  why  not  call  him  today  to  reserve 
yours  for  immediate  delivery. 
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ADDmONAl  NC  1^2000  SPECIF ICATJONS 
Freqyer»C¥  ft^^fige:  SO  tN rough  10  meter  ^nds 
plus  pvortop  al  bond  edg^i.  Oufput  l^pad- 
anee  Motching  Rgngei  40-60  ohms,  in^ui  tm- 
pedoncd:  50  ohms  nomiitat.  unbalanced,  Dis* 
loftion  Produces:  30-45  db  siQ^Ql  to  d^tortion 
mtio  or  fuW  roted  outout.  Noise:  NLT  40  db 
down^  Ambient  Tempef of yr«  Ronge:  to  +45'*C, 
Arnbii$nt  Humidity  (tonge:  lo  90%,  AUltudet 
To  a.OOO  ft  PHmoiv  Powcf.  115/230  V,A.C 
60  cycle  single  pbose,  3  wi*e<  neutral  ground? 
cyrrant  15  omperes  inox,  ot  230  V.  Tube  end 
semi'ConduciQr  complem^nU  2  RCA  Si  22  out- 
put rubes,  13  seml-c^irtciuclors  for  recliflcotton 
cmd  m^3ufotlon.  ^Iz^i  7%"H,  16!^"W,  )2%"a 
Weighfi  62  \b$. 
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THE   NEWEST  MOST  POWERFUL- MOST  COMPACT-  FULL 
COVERAGE  80-40-20  METER  300  WATT-SSB/CW  ANYWHERE!!! 

GALAXY mSSBlOV^  TRANSCEIVER 
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NO  DOWN 
PAYMENT 

ONLY  $17.00  MONTHLY 

ON  WRL 
CHARG-A-PLAN 

95 


$349 


THE  AMAZING    GALAXY JH   IS  SO  GREAT  WE^L  BUY  IT 
BACK  IF  YOU'RE  NOT  COMPLETELY  SATISFIED!      AND  THE 
GALAXY JH   IN  ITS  ACTUAL  SIZE  (6x101/4x1174)     IS 
SMALLER  THAN  THIS  OPEN  MAGAZINE. 

TWO-WEEK  FREE  TRIAU'= 

*Write  for  Trial  Terms 

The  Startling  Features  of  the  GALAXY  HI  prove  that  it  was  designed  to  meet  all  the  require* 

ments  (including  the  price)  for  both  the  fixed  and  mobile  operators. 

Most  power-output  of  any  ttiree-tiand  transceiver  eliminates  "leapfrogging":  hybrid  ctrcuitry-transis- 
today;  smallest  300  Watt  SSB/CW  transceiver;  full  torized  AVC^AUDiO/VOX;  dual  vernier  tuning;  hand- 
coverage  on  80-40-20  meters;  SSB  upper  and  lower  samestyling:modern4-colorbrushedaluniinumpaneL 
sidebands;  newe&t  and  best  B-section  crystal  filter;  Perforated  steel  cabinet,  hinged  top;  meter  &  VFO 
highest    receiver    sensitivity.    Shifted    carrier    CW  beautifully  illuminated,  plus  many  other  features. 


WRITE  FOR  COMPLETE      \ 
DETAILED  BROCHURE        j 

ORLD  RADIO  LABORATORIES  j 

3415  West  Broadway  j 

Council  Bluffs,  Iowa  ! 

Zip  Code  51504  - 


■TTT^m  WORLD  RADIO  LABORATORIES 

Mil  *A  I  3**^  5  WES'^  BROADWAY 
^^UU  COUNCIL  BLUFFS.  IOWA 

n  Enter  order  on  attached  sheet.    D    Send 
Galaxy  III  brochure.     D      Send  trial  terms. 
D  Quote  trade  allowance  on  attached  sheet. 


Name. 


Call. 


Address. 


StateL 


